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Mr.  Paul  Reavis 

Assistant  Director  for  Engineering  and 

Design  Services 
Boston  Redevelopir.ent  Authority 
One  City  Hall  Plaza  -  Room  9A3 
Boston,  MA  02201 

Re:   South  End  Urban  Renewal  Area 
Hayes  Park 

Dear  Mr.  Reavis: 

Thank  you  for  the  invitation  to  submit  qualifications  for  the  referenced 
project.   Please  accept  this  letter  as  an  expression  of  Vanasse  Hangen 
Brustlin,  Inc.'s  (VHB)  interest  to  provide  the  Authority  with  the 
professional  services  required  for  a  successful  and  timely  completion  of 
design  documents  for  the  repair  and  improvements  to  Hayes  Park  and  sub- 
sequent services  during  construction. 

The  proposed  Project  Team,  under  the  direction  of  Ronald  E.  Thompson, 
P.E.  and  the  management  of  Joseph  D.  Magni,  Jr.,  P.E.,  has  been  struc- 
tured to  provide  the  talents  and  capabilities  necessary  for  the  analysis 
of  existing  conditions,  the  preparation  of  design  documents,  and  the 
provision  of  resident  engineering  services. 

To  supplement  its  in-house  capabilities  and  to  encourage  minority  parti- 
cipation in  Authority-sponsored  projects,  VHB  has  arranged  for  the  sub- 
consultant affiliations: 

Geotechnical:  The  need  for  an  analysis  of  subsurface  condi- 

tions is  clearly  indicated  by  the  settlement 
problems  being  experienced  in  Hayes  Park.   VHB 
has  arranged  for  the  participation  of  Haley  i 
Aldrich  in  investigations  of  soils  and 
set  tlement . 

Park  Design:  To  ensure  a  viable,  functional,  and  aesthetic 

park  design,  VHB  has  added  the  SWA  Group  to  the 
Project  Team.   Their  experience  with  local 
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Lighting: 


Resident  Engineering: 


participation  in  the  design  development  process 
uniquely  qualifies  them  for  participation  in 
this  assignment. 

To  make  the  park  attractive  and  usable  in  the 
evening  hours,  Chandra  Associates,  a  DBE,  will 
provide  illumination  design  and  specifications. 

Key  VHB  staff  will  direct  the  efforts  of 
construction  and  resident  engineering  services 
to  be  provided  by  a  DBE  subconsultant,  DMC 
Engineering,  Inc. 


A  project  organization  graphic  in  the  Qualification  Statement  identifies 
the  aforementioned  firms  and  key  personnel  of  VHB  by  major  responsi- 
bility.  Ue  also  recognize  the  need  to  establish  a  two-way  dialogue 
between  neighborhood  residents  and  the  Project  Team.   VHB  will  designate 
this  responsibility  to  Robert  M.  Kaye  who  has  significant  experience 
from  the  early  days  of  urban  renewal  in  the  South  End. 

In  summary,  VHB  has  assembled  a  Project  Team  of  in-house  professionals 
and  specialty  subconsultants  to  provide  the  Authority  with  a  complete, 
single-source  responsibility  option  for  the  execution  of  design  and 
resident  engineering  services.   Ue  look  forward  to  a  favorable  review  of 
the  accompanying  credentials  and  to  an  opportunity  to  submit  a  proposal 
for  the  improvement  of  Hayes  Park. 

Very  truly  yours, 


VANASSE  HANGEN  BRUSTLIN,  INC. 


Charles  C.  Crevo,  P.E. 
Senior  Vice  President 

CCC/jhb 


88789/ lo88/wpp-CP9 


Contents 


LETTER  OF  TRANSMITTAL 


PROJECT  ISSUES 


PROJECT  ORGANIZATION 


AFFIRMATIVE  ACTION 


QUALIFICATIONS 

•  Standard  Forms  254 

•  Standard  Form  255 

•  Relevant  Experience 

•  Resumes 


Project  Issues 


Project  Issues     ^  number  of  project  issues  must  be  addressed  to  successfully 

complete  this  project  and  achieve  the  objectives.   The 
particular  issues  requiring  the  attention  of  the  Design  Team 
are: 


SOIL  STABILIZATION 

Hayes  Park  has  experienced  significant  settlement  causing 
drainage  to  the  existing  facilities  and  pavement.   A  geo- 
technical  evaluation  of  the  Park's  underlying  soils  should 
be  performed  to  troubleshoot  the  cause  of  the  settlement. 
The  Design  Team  will  then  develop  stabilization  techniques 
to  halt  the  ground  movement  and  insure  the  success  of  park 
improvements. 


PROJECT  DEVELOPMENT 

The  Preliminary  Landscaping  Plan  identifies  specific  urban 
design  elements  such  as  trees,  fencing,  artwork,  etc.   The 
Design  Team  will  accommodate  the  use  of  these  elements 
throughout  the  Park  to  achieve  the  goals  of  neighborhood 
groups  and  the  Authority. 


LANDSCAPING  MATERIALS  AND  LOCATION 

Specific  plant  materials  will  need  to  be  designed  to  enhance 
the  Park.   Landscaping  materials  must  not  form  a  barrier 
between  the  open  area.   The  materials  must  also  be  selected 
and  designed  to  enhance  pedestrian  security  in  the  area. 
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Project 
Management 


Organization 


BOSTON  REDEVELOPMENT  AUTHORITY 
Hayes  Park 


PRINCIPAL-IN-CHARGE 

Ronald  E.  Thompson,  P.E.  1 

PROJECT  MANAGER 

Joseph  D.  Magni,  Jr.,  P.E.  1 

DESIGN  SERVICES 

PROJECT  ENGINEER 

James  R.  Avi labile,  P.E. 

UTILITIES 

Pompeo  Casale,  P.E. 

GEOTECHNICAL 

Haley  &  Aldrich,  Inc. 

LANDSCAPE  ARCHITECTURE 

The  SWA  Group 

PARK  UGHTING 

Rama  K.  Chandra,  P.E. 

COMMUNITY/NEIGHBORHOOD      „  .     ,  ..    r. 
UAISON  ^''^^^^  ^-  ^^y^ 


CONSTRUCTION  SERVICES 


CONSTRUCTION  SERVICES 
MANAGER 

George  L.   Woodcock 

SENIOR  CONSTRUCTION 
INSPECTOR 

Edward  B.  Pratt 

CONSTRUCTION  INSPECTORS 

DMC  Engineering,  Inc. 

Produced  by  VHB  CAD 


Management  management  approach 


Management  of  the  Hayes  Park  project  requires  an 
administrative  process,  a  definition  of  organization,  and 
personnel  assignments  and  roles.   VHB  has  extensive 
experience  in  the  development,  design  and  implementation  of 
urban  roadvay  and  intersection  projects.   Previous  projects 
have  ranged  from  construction  costs  of  $200,000  to  S12.5 
million.   Many  of  these  projects  had  particular  design 
issues  associated  vith  them  which  are  similar  to  this 
project . 

VHB  will  be  responsible  for  directing  the  efforts  of  Team 
and  maintaining  liaison  with  the  Authority.   VHB  proposes  to 
institute  careful  project  management  techniques  to  ensure 
timely  and  efficient  completion  of  tasks,  and  client  satis- 
faction.  To  accomplish  these,  we  will  define  project  tasks 
and  work  packages  vith  definitive  products  or  milestones. 
In-house  monitoring  of  milestone  deliveries  will  be 
accomplished  and  finally,  we  will  extensively  and  actively 
involve  the  Client  throughout  the  design  process.   In  more 
detail,  these  elements  of  project  management  are: 

(1)  Milestone  Definition  -  Effective  project  management 
requires  definition  of  specific  work  packages  with 
specific  products.   Management  of  all  projects  dictates 
that  small  work  elements  be  defined  to  maintain  job 
control.   Without  this  approach,  neither  VHB  nortthe 
Authority  can  track  performance.   Budgets  and  time  of 
performance  are  determined  for  each  work  package  with  a 
target  date  provided  for  delivery  of  each  product. 
Personnel  assignments  and  responsibilities  are  clearly 
developed  during  this  phase. 

(2)  Monitoring  -  VHB  will  monitor  achievement  of  milestones 
on  a  weekly  basis  using  analysis  of  time/budget 
variances  to  determine  if  the  project  is  proceeding 
according  to  schedule.   By  frequent  monitoring, 
necessary  adjustments  in  personnel  assignments  can  be 
determined  at  early  stages  and  variances  in  performance 
kept  at  minimum  levels. 

(3)  Project  Direction  -  VHB  is  committed  to  a  project 
management  team  that  includes  principals  of  the  firm  who 
are  familiar  with  the  Boston  Redevelopment  Authority's 
South  End  renewal  goals  and  with  similar  projects.   This 
management  team  will  provide  the  necessary  skills  to 
ensure  the  project  is  proceeding  according  to  plan. 
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(4)  Author! ty/VHB  Interaction  -  VHB  proposes  to  actively 
involve  the  Boston  Redevelopment  Authority  in  the  design 
process.   Communications  between  the  Authority  and  the 
VHB  team  are  vitally  necessary  to  ensure  your 
satisfaction  and,  most  importantly,  achievement  of 
project  objectives. 

Throughout  the  entire  design  process,  regular  project 
meetings  will  be  held.   Progress  will  be  reported  and 
key  decisions  relative  to  project  products  will  be 
reached  jointly.  The  project  director  will  be  present  at 
all  of  these  meetings.   Our  experience  in  similar  size 
projects  leads  us  to  believe  this  approach  is  the  only 
way  to  successfully  carry  out  a  project  such  as  this. 

(5)  Liaison  -  VHB  proposes  to  maintain  a  constant  contact 
with  Authority  representatives  for  all  phases  of  work. 


88789/1088/wpp-CQO 


ROLES  OF  THE  FIRMS 

Vanasse  Hangen  Brustlin  has  committed  to  this  project  a  team 
of  in-house  and  subconsultant  specialists  who  have  a 
successful  track  record  working  together  on  comparable 
design  projects. 

The  roles  of  the  firms  are  clearly  defined  through  their 
project  responsibilities.   VHB  will  provide  day-to-day  and 
overall  responsibility  to  the  City  of  Salem  for  the  success- 
ful completion  of  this  project.   Project  responsibilities 
are  defined  as  follows: 

•  Vanasse  Hangen  Brustlin.  Inc.: 

—  Overall  project  management  and  coordination 

—  Field  survey 
Conceptual  design 
Preliminary  design 
Street  and  sidewalk  design 
Final  design 

--  Landscape  architecture 

•  Chandra  Associates 

—  Street  lighting  design 

•  DMC  Engineering,  Inc. 

—  Construction  inspection  services. 

•  Haley  £<  Aldrich,  Inc. 

—  Geotechnical  Investigations 

•  The  SUA  Group 

—  Landscape  Architecture 
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Affirmative 
Action 


Affirmative 
Action 


Vanasse  Hangen  Brustlin  Inc's  (VHB)  Affirmative  Action  Program 
has  been  in  effect  since  the  firm  incorporated.   The  firm  is 
currently  near  the  10  percent  mark  in  minority  employment  and 
is  continually  striving  to  improve  this  ratio. 

The  policy  at  VHB  has  always  been  to  provide  employment 
opportunity  and  to  undertake  affirmative  action  ensuring  that 
no  person  will  be  discriminated  against  on  the  grounds  of  race, 
color,  sex,  religion,  national  origin,  age,  marital  status, 
physical  handicap,  criminal  record,  ancestry  or  political 
beliefs. 

The  firm  will  further  attempt  to  ensure  that  no  reduction 
occurs  in  the  present  percentage  of  minority  and  women  em- 
ployees and  to  make  a  concerted  effort  to  increase  the  number 
of  minority  and  women  applicants  in  the  professional  positions. 
Ue  are  in  the  process  of  updating  and  strengthening  our 
Affirmative  Action  Plan  and  have  placed  great  emphasis  on  this 
effort. 

Our  continued  goal  at  VHB  is  to  improve  our  Affirmative  Action 
Program  through  hiring  procedures,  personnel  procedures,  and 
contractual  agreements  with  minority  subconsultants.   To  elimi- 
nate any  discrimination,  each  project  manager  is  critically 
analyzed  to  assure  that  equal  opportunity  is  provided  each 
employee.   Ue  undertake  positive  and  aggressive  measures  to 
eliminate  possible  discrimination  in  recruiting,  hiring, 
training,  and  promoting.   Ue  have  also  established  a  college 
recruiting  program  which  places  great  emphasis  on  hiring 
minority  and  disadvantaged  graduates. 

VHB  also  believes  in  coupling  with  our  services  the  talents  of 
qualified  minority  owned  (MBE)  and  woman-owned  (UBE)  business 
enterprises  whenever  warranted  by  the  project  under 
consideration.   Ue  maintain  a  current  file  of  such  firms  to 
ensure  that  VHB's  professional  capabilities  are  complemented  by 
equally  capable  professionals  at  these  MBEs  and  UBEs.   For  this 
study,  we  are  affiliating  with  of  two  MBE  firms  we  regard 
highly  and  with  whom  we  have  worked  in  the  past. 

Presently,  Vanasse  Hangen  Brustlin,  Inc.  has  contracts  with  the 
City  of  Boston  involving  professional  planning,  design,  and 
construction  inspection  services.   Ue  have  taken  and  continue 
to  take  steps  to  meet  the  important  goals  and  objectives  held 
by  the  City  of  Boston  for  minority  participation  and  resident 
preferred  project  staffing. 
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Standard 
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SUPPLEMENT  TO  SF  254 


SMALL  BUSINESS 


A  small  business  concern  for  the  purpKJse  of  Government  procurement 
is  a  concern,  including  its  affiliates,  which  is  independently 
owned  and  operated,  is  not  dominant  in  the  field  of  operation  in 
which  it  is  bidding  on  Governinent  contracts  and  can  further  qualify 
under  the  criteria  concerning  number  of  'employees,  average  annual 
receipts,  or  other  criteria  as  prescribad  by  the  Small  Business 
Administration. 

Architect-Engineer  and  Consultant  firms  are  considered  as  small 
businesses  if  they  are  bidding  on  a  contract  for  services  other 
than  marine  engineering  or  naval  architecture  and  average  annual 
receipts  for  their  preceding  3  fiscal  years  do  not  exceed  $7.5 
million. 


concern  is  y   is  not     a  snail  business 


WOMAN -OWNED  BUSINESS 

A  woman-owned  business  is  a  business  which  is,  at  least,  51  percent 
owned,  controlled,  and  operated  by  a  woman  or  women.   Controlled 
is  defined  as  exercising  the  power  to  make  policy  decisions. 
Operated  is  defined  as  actively  involved  in  the  day-to-day  management, 

For  the  purposes  of  this  definition,  businesses  which  are  publicly 
owned,  joint  stock  associations,  and  business  trusts  are  exempted. 
Exempted  businesses  may  voluntarily  represent  that  they  are,  or  are 
not,   women-owned  if  this  Information  is  available. 


concern  is  is  not   ^  a  woman-owned  business 


General  Services  Administration  R1-1315(6-8- 


00 

^^^ 

^^^^ 

^^ 

o^ 

1— 1 

V 



■pj 

S      u 

ID 
O 

cn 

03 
03 

epar 

mbe 

03 

1  ^      aj 

^ 

O 

\°-      ^ 

J 

£ 

1    0)         Qj 

o 

03 

3.  Dat 

Se 

1 

o 
m 

o 
•C) 

D. 

H 

in 
in 
0) 

ir 

c 

CO 

1  oiiiiifs 

03       Ocsufi^cMin^o 

§ 

3 

(/) 

c 
o 

>JT          "(«»«<«  WWW  _ 

9      «oooooo'> 

a 

m 

in 

■D 

52 

n            —  —  —  —  —  — c 

"-       Sooofcco 

E 

-p 

n 

0) 

in 

S. 

o    I888il|| 

y,        «  o  o"  o  E  g  P  ^ 

aJ 

0) 

O) 

3 

(/) 

iZ 

c 
$ 

o 

o 

■H 

ro 

CD 

s 

a 

0)  X5 

U 

a 

0 

m 

0) 

c 

c 

> 

■D 
(0 

■D 

c 

ro 
UJ 

C7)        — i  W  W  WW  W4A  W 
C     ** 

Q)-C 

s^ 

^ 

to 

9 

(6 

lar  Pr 
tablis 

982 

0) 

CD 
TO 

Q 
ro 

c 

E 

ro 

fo- 

o 

r— ^ 

E 

E 

o 

a> 

>  LU   ""^ 

^ 

0 

CO 

w 

5 

>- 

• 

C/5 

LQ 

< 

CD 

CJ 

■D 

C 

ro 

§                                           CO 

ro 

,_ 

c\i             ■^ 

o                          <u 

00 

"7 

c 

(0  >  0)       •■£03       i5 
"oT:   en  S   c:   c        .9 

O) 

0 
o 

ro 

tjo 

k_ 

ro 

1—1 

<^> 

2 

ro  3   c    ^   O  LU        ^ 

Q'  ^ 

O 

a> 

^        LU  "^^  ^^  —    (0  ♦.; 

03 
O 

E 
ro 

2 

c   0)    S  ^  -^  ^    >•  Q. 

T3 

^      < 

oiOrooQ-io^ 

03 

CO 

^     S 

OQ-COC0C0C/3COH 

%    ^'^ 

3 

ro 

g    CO 

E.  ay 

1—1 

CO 

Q. 

E 

1— 1 

d 

o 

o 

^ 

O 

k_ 

03 

o 

c 

Q) 

ci) 

ro 

03 

03 

03 
CD 

01 

ro 

c 
o 

o 

3= 

in   00 

a. 

Q. 

O 

ID 

c: 

*-      O) 

^ 

o 

03 

o 

i-H 

D 

E 

o 
ro 

t-H 

.5 
1 

CO  2 

W         7- 

ro 

_j 

1-1 

o 

LL 

ro 
ID 

^  'S- 

LU 

O 

«ia 

<0                          t)    <i> 

0* 

5S  Address: 

ATES 

d 

ds,    Mass    02 

CO 

a. 
E 
o 
O 

£ 

CO 

Q)    CO 
*-•      1 

ro 

0) 

c 
c 
o 
tn 

L. 

Q) 
CL 

C> 

2 

00 

1 

a^ 

1— 1 

1 

! 

^            «o.|<'5| 
^(flcn'inajaicaO) 

75  fe  .^  o)  D  g-  .y  iS 

CO 

- 

o 

c 

03 

'fc— 

03 
Q. 

0) 

0)   M  m   c 

C     U   0    (0 

\S 

_«     ^ 

0) 

c 
o 

1 

lu  LU  C3  X  £  Jj 

1     1     1     1 

2   2 

2?                   3 
W                0)                o 

W      O    a    rH 

CO  +j 

^ 

§ 

1— i 

i_-l 

0)              >            jr 

n    OT       x: 

o 

■9-  c 

jr 

^ 

^ 

03                   O                 -^ 

CD    to  c   en 

"    QJ 

a 

w 

^ 

1     1     1     1     1 

^                   C33                 * 

ame/ 

RA   A 
elwy 
n   Hi 

>< 

c 
ro 

Is 

Q. 
^ 
s 

s^    1      ^ 

CO  E        -            1 
So             c 

2    Q  CO    O 
E    <  lo   s 

E 

3 

c 

ro 

CO 

.Tn 

IJ-    U  ^  2 

CO 

to 

a      < 
E      ^ 
o 

ro    ^ 

u5 

C 

m 

Q) 
Q. 

2 

o 

0)          o 

O 

2:  T3 
o  c 

b 

en 

O 
W 

b 

5      $ 

>             C     03    C 

w  c         cj  !^  «.    o 

°  ^    ^  S  i  -^ 

E  ra 
ou 

05 

2     CC 

i/i 
Q) 
o 

-H 

TANDARD 
ORM  (SF) 

J 

0)  5 

0)    ? 

LU   0)   ™ 
7",  ra  c 

<  raO 

ro 
o 

0) 

E 
ro 

2 

O 
c 

c 

0 

+J 

(U 
2 

i3 

C 
C 

o 

w 
Q) 

a. 

ro 

uj 
c 

E 
■o 

< 

CO 

1 

o 

< 

LU 

ro 
o 

E 

03 

c 

Ol 

c 

LU 

■> 

U 

.9 

c 

c 
E 

CO 

Q 

to 
cn 
O 

O 
o 
LU 

CO 

t? 

E 
o 
c 
o 
u 
LU 

C              O    CO    C     03 

eI        '^^oSS-^ 
CO  GC           ^  °  °  -^ 

CO  LL          "^ 

>l 

in 

CO   Pc7 

rv.' 

CO 

tN 

cri              D  <  <  1^ 

■•^ 

MMM 

^^HHl4 

CO 

■D 

re 

a. 


o 

CO 


in  ^>- 

re  m 


re 

c 
o 


X3    U 

C1.--.9 
«  ^  2  --V 

re  Q)  TO  0)  ii 

ixt-trccUj 


O) 

c 

T3 


3 

c 
.0 

re  ^ 

■  2  ^ 

ecu! 


(D        f^  CO        03 
00         CB  CO         CO 

o      00      o 


0)  -D 

Z  o 
o>c/5 .2 

£^C/)    TO 

o  ^  tn 

'^  ^£ 

8.0  i2  2 

<D    TO  ->    O 

ir  cr  cro 

O  -^  OvJ 
05  05  05 
000 


S  0) 

1  1 

C/3  W 

C  08 

0) 
■D 


CD 
■D 

3 


(J 
O 
< 

at     ~ 
c       in 

q3      E 

ra^  =*• 
LUC/)  >,  g 


c 

TO 

C 

in  p 

55 1- 


cn 

c 
o 

TO        "- 
XJ 

c 

3 

o 


>.<■=  (J 
Oil  3 2 

WOC/5D 


CO 

o 


o 


in-B 

^" 

"'  ^ 
QJ    O 

DO_ 

O  Q)  TO 
■-  CDtO 
E    TO    O 

<n  *  Cl 

■5  5.<£ 

(/)C/3Q 
in  CD 

<J>  O) 

o  o 


in 

T3   O 

_  TO 

•-         C^ 

tn        On 

"5  O  JP  in" 

5  '■:;;  oj  ■? 


O  en  0)  > 
::3  ^  toLU 


J!?    TO. 


c 
tnCL 

3   O 


C/) 


c 


in  r 


■D   <-J 

000  Q-ii 
WCnWCOLU 

r^  CO  a>  o 

CT>  O)  CT>  O 
O  O  O  '- 


TO   Q. 

"  s- 

0)  re 

C.2 

CO  .. 
.  .  O) 

c  c 
in  To 

C/)C/)C/) 

■^  C\J 

o  o 


TO    •  . 
LL  15 


c 

CD    X 
in  C  3 


T3 

C 
3 

o 


=      C3 


c 
3 
E 


in 

O 
O 

o 


in 

c 

c 
re 

in 
E 

c 
c 

0 

TO    0 

Q.-T 

in 

TO 

0 
in 

0  T 

tn 

— V 

n 

in 

^ 

J3 

TO 

0  ^ 
D.   (D 

CD  TO 

11 

in 

cn 
c 

to 

TO 

0 

"to 

<n 
5 

3 
C/) 

lA    C 

C 
0) 

tr 

TO 

n 

s 

^ 

ni 

»— 

0) 

n 

i^  -) 

COCOH 

K1-I-<^H3 

E^ 

Q. 

O  " 
—  Q) 
(D  — 
>  := 
Q)  .= 

Q3 


o 
o 


in 

Q) 

o 

3 

o 

to 
03 


C 

o 


3 


b~ 

-o  <" 

TOt:; 

If 

E  "5 

TO  in 
0)    (D 


(0 

0) 
T5 

3 

55 


en  c^j 
■"Lin 
TO  en 
<  oC 

"Z:    re    TO    TO 
>§5§ 


0)    UJ  UJ 

"^   .  .  0)3 

"5.(1)  0)  c 

gcQ  TO 
,^3<"-^ 

CB-D  =  .£ 
5,  >    TO    O 


000 


CD  r^  CD 
000 


C7)  o 

o  ^ 


T-cvico-T      intD      r-.-'-cvjco-'rin 

,- ^  ^ -^      -r- T-       T-00000 


g 

c 
o 

o 


05   ■  - 

c  c 

:=    TO 

30. 

■-  £^< 
OiiJ  jn  . . 

.£  Q.  2  — 
TO  in  ray 
i5  ECC  2 
S  S  .t  CO  i£ 
^^  >^       in     ■ 


»   ?'        S    TO   05  O 

:■=  .~~z.  5  .£  '^ 
■§ll.f>Bl| 

L^IIXXCLZ 


_oe 


TO 

LL 

TO 
O 

1^ 

o 


c 
«_ 

CL  O 

ft 
3O 


o   >- 


i  5  in  3  _  _ 

^|y^6E 

"  ro^  ..re 


in 
cj)      0) 


^1 


3  in 


05  >- 


05  g; 


TO  . . 

—  en 

o  o 


in 
sOI^P  u  in 

C    cj  —  —  — 

CT  Q)  :^    TO   TO    TO 

£  5  ^  .E  'S  ■£ 

■(/)  t  2  f  i"  m 
X  -^X  £  £  £ 


"     s 

^052 

j--  c  o 

g)'TO<^ 

'in  n  "O 

05  "—^    C 

Q  i-f  re 
•=:  TO  u 

Q)    05^ 


05   TO 
3O 


05    05 
tp   05 


T^  -..-r^^ 


in 

0) 

O    10 
TO.  2 

o  '— 
^  o 

TO    TO 
_]LL 


SZ    3 
U   Q) 

<    3 

055 

CI  .  . 

re  (/) 

CJ    05 

en  -zz 

"D    TO 


^.In-O 
05  O)  Ij, 

■■p  ■■=  ..^ 


o 

>. 

05 

> 

c 
o 
U 

in 

E 

_Q5 
In 


<M 
O 


CO  ■<;■  ID  CD 

•T  -^  -^  •^ 

0000 


r^  CD  CJ5  o 
T  ■c  ■<?  m 
0000 


'-OvJco'^incDr-^cD 
lOLnunmLnLninun 
00000000 


CJ)  O  -^  c\J 
un  ID  CD  CO 

0000 


c 

TO 

X 
jn 
TO  <n 

S  ^ 

TO    o 

2c/) 

CO 

CD 
O 


O) 

05 
05 

c 

O) 

c 

LLI 

"to  m 

.y  "E 
'q-  to 
p-o 


^T3 
^^ 

ci  re 

,  C:  re 

jo  i 

0)  a! 


tn 

E 


_ro 
D. 
o 
o 

to  ^ 


.5  0)  oO 


§tO  "S    y,    I    0    3 
O   C   Qj  .^   0)  ^   J^ 

5  ■;?.■-  =  "^  o  ■ - 

:i   O   2^  O)  Q>  -2   =  l 

i5  2  iS  .£  « -g  y  5 
0)  .2  =  £  Si?  o  =  c 


O) 

c 

is  in 
g  ji: 

^  to 

I c 

re  TO  ■:: 

_g  ■::  05 

o  "in  g 

=  =1  £ 
Z-co) 

in       LU 


Hw  S-2 


in 

c 
o 

Q. 

0)       T3 

TO  'c    05 

5   05    P3 
ClX  O 

in  o 


TO 


5to§ 
.-=  5ll 

.2UJ  TO- 


jjCD   o 
TO  I- 

3=0 
zoo 


R  E  E  .0 
g  3  3  t: 

c  o  o  c 

A  ^  ^^  ;^' 


CD 
oe 

■5"c 
Ci.o 

4    0) 

§^^ 

in  B  Ji 


o 

.05 

I 

c 

to 


o 

Q. 
Q. 
3 
CO 

tn 
^  0)  i« 

m  o)  3 
-£.£  o 

D.  3 
^'^^ 


"3 


C 

g 
'tn 
in 

E 
tn 

c 

TO 


TO 


C 
O) 
in 

0) 

Q 
<n  _ 
.2  c 
.•=   0) 

TO.9- 
LL  3 
_    D- 

TOLL! 

go8 
O   » 

0)  .£ 
t  ^ 

o  g 


O   c    ? 

are  ^ 


TO    3 


g 

CD—    to 


c  re 


0)   O  fj(  "^ 

o.i-^2 

D-D-'<CLCLCLmn.n.Qc.CL 


o 

0;  —  in 

C    3    O 


•T  en  CD  r^  CD  CD 

CD  CD  CD  CD  CD  CD 
000000 


O  -^  CM  CO  TT  in  CD 

r^  1^  r^  r^  h-  r^  r^ 
0000000 


r^  CD 
o  o 


CJ5  O  '- 

r^  CD  00 
000 


CM  CO      Tj-  in 

CO  CO         CD  CO 

00      00 


O  JC 


1  = 

UJ  ° 


0) 
C3) 

TO 

o 
55 

c 
'to 

05 

0)    -.s  05 

re-r  E 

XJ    05    Q_C  — 

<  E  0.9  2 

05  E  0)  re  c 
tn  TO  >  w  o 

°&)Qi" 

i„-  o  to  o  .2 
If  Jll 

to  _  3        o 

g.5.2  Ed. 

O   05    CD  TO   - 
<<<U.< 


O) 

c 


05 


■Q5 


re 
01 

c 

TO 

X 

ce 

jn 

TO 


TO 

>  _    _ 

TO   0)    0) 
~    3(- 


C 

o 


c: 

05 

E 
3 

"in 
tn£ 
0)  .  . 
—  jn 
TO  o  ■ 


0)  i: 


c 
<-  o 
oeO 


..LL 
in  „ 

"  TO 


-  CD  TO 
in  c  LL 


g  E  o 


o  tr  o  T3  .y 
C2.oQ.cr: 

.i:  .1=  .t    TO    if 

<<<X< 


•C    TO 

o  E 

3  3 
<< 


c 
.0 

s 

.5 

05 

.^' 

5 
c 

-5 
Q^ 

in 

05 

cn        c 

Ji:  tn  0) 

E^g)l 

TOCO) 


—  o 


o 
D 


05 
N 

05 
05 


05 
O) 

re 


O)  o 
■  b  in  . . 
tn  —  tn 
tn  05  -Q 

C5    TO    TO 

,  o  JC  "O 


in  .;. 

,"=  oJ" 

§^ 

■■=  5 

TO  ^ 

5  in 
O)  O) 

•c  c 


tn 

E 

_Q5 
tn 
>. 

C/5 


«2  -  tn 
CC-3^  ^ 

-m  c  o 


05  ' 


05  — 


</) 


C/) 


TO    0) 
U    P-    ■  - 

E  tr  05 
0)  3  -D 
j:  .c  o 
UOO 


o  2  ra-E 

—    05    1^    D 

COE 
P  E  o 

O  O  JC  o^ 
OOCOUS 


°-  E 

^E 


T-  CM  CO  -c-  cn 
000  00 
000  00 


CD  r^cDcno^CMro-^incDr^ 
o  o  o  o -^ -^  •- -- f-  ■.- —  •.- 
o   00000000000 


CO 


g 

'£ 

05 
CO 

(■■)  in 
'-'    05 

in'CC 

.2-D 
■■=  c 
-re 

TO  C 
LL    O 

;  fc  c 
O  O 
00 

O)  o 

■■-  CM 

o  o 


c 
.0 

o 

_a5 

o 

qI 
g 

05   O 

05  TO 
0)U 
TO    .  . 

^2 


_:s  c 

1  gO 

ri.i 

CD^  to 
TO  tn  O 

TO    O    O 

5oo 

•■-  C\J 

CM  CM 

o  o 


to  .£  ,0 

2^t;> 

.2    O   TO 
LUUD 


tn  t/f 

C    05 

CD  'C: 
>  -s 

■  .  OJ 

II 

.  .  C 

S  .2 

tr  TO 
Uj.H 


t  tn 

TO    0) 

OD 


c 

TO 

k_ 

3  — 
TO    TO 

o  o; 

cr  ° 
. .  o 

to    05 

J2  sz 
_3    O 

o< 

jn'oO 

"to  15 
x.g 

o 


in 

E 
o 

2         05 

to      — 
in 

O 
in 

05 


C7) 
QLU 


CJ 

TO 

in  LL 

c  _ 
O  TO 
■—  C 
TO    o 

ts  s 

O.  S 
r  "^ 


0) 

>  >. 

05 

c 

.iilLU 

05    05 
0-Z 


52  t" 

B.Q 

■=       TO  re 


TO  2 

CJ  05 

tn  3^ 

LU  C 


3  o) 
CO  E 


c 
g> 
'to 

0) 

Q 

tn  := 

^co 

tn  . . 
TO  tn 

SE 


TO    TO 

^55 


CO 

05 


O 
TO 


.2  in  Q 
c  i:^  in 

o  £  >■  0) 

—   tC   050 

o  >  m  3 
_g_g  g  g 

LUUJLUCO 


o 

TO    u5 
05    S 

o 

.t   0)   O  -D 


i5  in  S  in  g  "7, 
in^lo.^ 


05 
CJ 

c 
tn  CO 

^^ 

^■i 

<-    CD 

"tn  0) 
05-5 

LL    05    u 
>    05 


CJ 

Uj 

I 

I 

Q5" 
C; 
to 


m  -.^ 


06 


.-D 


CO  Tr  LO  CD  r--  CO 

CM  CM  CM  CM  CM  CM 
000000 


CD  O  ■^  CM 
CM  CO  CO  CO 
0000 


> 

c  tn 

LU< 

CO 

CO 

o 


=  -    05 -C 

LL  LL  LL  LL 


>,  in 

C^  ffi    CD 

tn  CD  c 

0)  TO  j^ 
O  to  (C 
LL  OCL 


c 

O) 
t/) 

SQ 

^.2 
co-c 

CO    h_ 


TincDr^oDcj)  O"- 
cocococococo  ^^ 
000000       00 


{/) 

c             — 

Q) 

O         _  -D 

=         O    0) 

1)  -^ 
U.    en 

o  W 

1       11 

E  "■—  - 
C3  re  y  w 
ODSiu 

(X) 

rs) 

□0 

CO 
00 

CO 

CO 

CC 

^8 

1—1    M 

roS 

_^   en 

"i  "D 

lP      ^ 

O    C 

1—  ;=- 

BE 

o 
o 

o 
o 

o 
in 

o 
o 

o 
o 

o 

o 

o 
o 

,^ 

(N 

o 

.— 1 

n 

'T 

m 

OJ 

o 

en  — 

iH 

I-    CO 

,9  c 

Q)    — 

=  2 

T  Ln 

O  c^ 

< 

Z  CL 

to 

2 

u 

c 

QJ 

0 

:=    0) 

•<3>    .g> 

a 

4-' 

CT^   O 

o 

Uj 

£  o 

O   --I 

iH 

0 

ao 

T-  c\j  CO  -^  iTTS'F^S'oro' 

OJOJCMCMCSJCMCMCvJCvJCO 

QJ 
> 

QJ 

m 

i 

en 
en 

§ 

>H 

Q 

QJ 

^ 

j 

0) 

QJ 

^ 

z 

.-1 

4J 

Q) 

Q 

•* 

■D 

'O 

< 

to 

to 

C 

0  ^^ 

T3 

J-l 

^ 

s 

■U 

•H 

'O 

U.   tn 

' 

< 

T3 

0 

-p 

s-l 

c 

QJ 

•H 
S-l 

8  ro 

ooooinoootqo 

C 

t3 

c 

c 

0 

C 

K 

^ 

^n>— icM        r~-mi— iMn 

CO 

OJ 

3 

0 

>-i 

•H   < 

cn 

E 

^8 

Q) 

s 

0 

4J 

4J    2 

< 

to 

E 

u 

cn 

s 

c 

u 

CD 

y-j 

o 

QJ 

0     - 

-p 

o   C 

z 

0 

Q) 

m 

z 

u  c 

4J 

• 

1-  -^ 

0 

s-l    0 

0 

s: 

q3 

>: 

S-l 

^ 

- 

QJ   -P 

c 

o 

5 

4-) 
■rH 

0 

u 

< 
in 

4-)  tn 
c  0 

s 

Q) 

4J 

"o 

O 

U 

2 

2 

o 

M  ca 

ca 

M 

p 

LDl^CNi— li— lOLnrNJCNLD 
CN 

Ss 

Z  CL 

-a 

O^O^M^~-co•-lt^^fM^MO^ 

(-• 

>i 

2^ 

"^inLOLDLTOOr-COCO 

5 

Q) 

4J 

en 

OOOOOOOCJOO 

O 

•H 

r^ 

CL  O 

E     - 

S-l 

1—1 

■H 

C/5 

■^cMro-<Tir)CDr-~(DCT>o 

3   E 

3 

■rH 

"O 

TO 
O 
> 

--•^^•r-T-^^^^CM 

o 

■H    3 
",-1  "-t 
0    tn 

0 
QJ 

u 

ro 

— 1 

■rH 
3 

c 

in 

en 

LL    <f) 

o  ™ 

CD 

o 
o 

4J  fa 

4-1 

O 

QJ 

CQ 

•H 

u5 
CO 

_i 

_J 

■o 

c 

-U  E 
3    >< 
<  O  < 

4-)  to 
c  ^ 

U 

to 

C 

C  2 

to 

•H 

3 

g 

nHooooLOHo 

CO 

s 

3  Cm 

Q) 

■H 

^ 

m    - 

CQ 

< 

QJ 

r--H 

t:  w 

M  ro  •^  ^  ro        M  in  o 

0 
E 

CD 

Z 

1-1  ^ 

o 

^ 

to 

QJ 

2 

c 

0)   u     - 

U    >i^ 

T-l 

S-l 

■. 

0)   en 

• 

o 

tn 

•H   r3  'H 

u  u 

•H 

Q 

S-i 

CPT) 

4-J 

^ 

CO  i: 

CO 

rH     S      l-( 

0)    QJ    0 

> 

QJ 

'O  -H 

LTj 

r^ 

P  C 

CO          0 

0      >     >H 

s-l 

E 

> 

rH    S-l 

0 

X 

H  ■-=> 

>- 

>     QJ   U-l 

S-l  0 

QJ 

s-l 

0 

-i  Xi 

+J 

4J 

LU 

LD 

0)    C  T5 

c   u  S 

0    Q)    QJ 

0 

0 

4J 

K     c 

0   E 
O    to 

QJ 

0 

a! 

O 

o 
'o 

o 
>-  tn 

CO 

u  o  s 

2  rt  z 

CO 

W 

M    < 

u  u 
in 

2 

CD 

CQ 

Q. 

>— iintNLnncMrsii-i^^ 

tn 

- 

to 

p. 5^ 
3  2 

0) 

Li 

'c 

D. 

_   ; 

w 

Z  CL 

E 

;  ^    >- 

u 

w 

U 

u 

u 

u 

U 

Ll 
"o 

CO 
X 

m 

p  O 

M 

,    ■ 

^'> 

^ 

o 

Q.  -5 

■.= 

QJ 

^■^^        ^^^         1    ^^       r*^.          f>Bh^          ^*v         _!■  _         ^^  4          -    —          r\  i-i 

Q) 

•     - 

o 

=    0) 

COCT>Or^r^O>^CNrooD 

'o 

qI 

2^ 

3    O— I^HCNCNrO'^'TT 
OOOOOOOOOO 

nl 

2^ 

CO 

C7^ 

C7^ 

V£) 

r- 

r- 

CN 

o 

d 

CL  O 

o 

o 

O 

i-H 

.—1 

T 1 

^csTrT^ioS'f^S'oro" 

^ 

o 

o 

O 

O 

o 

o 

CO 

CO 

CO 

00 
00 

00 
00 

ID 
CO 

00 
CD 

CO 

00 

CO 
CO 

CO 

ro 
00 

00 

o 
o 

o 
o 

1 — 1 

o 
in 
1—1 

o 

O 

O 

O 
O 

o 
o 
n 

o 
o 

o 

o 

CO 

o 
o 

O 
IT) 

o 
o 

0) 

u 
u 
0 

< 

-p 

C: , 

0 
Q 

w 
o 

■rH 

-U 
-H 
.H 
•H 
U   < 

ro  S 

u  c 

•H     0 

1—1    JJ 

3    0 

-P 

a 
tn 

0) 
•H 
-P 
•H 
1— 1 
•H 

O   < 

fO  S 
u  c 

•H    0 

^  +J 

D    0 

D,'  ca 

< 

S 

0 

-p 
< 

U-l 

0 
-P 

4-1 
-H 
J-l 

0 

r* 
4-1 

< 
a 

•H 

r; 

1n 
E 
ro 
Q) 
4J 

-P 
0 

o 

D 

4-1 

C 
TO 
2 

c 
o 

4-) 

tn 
0 

CQ 
< 

1—1 
TO 
4-1 
•H 

a 

0 
>-l 

0) 
iH 
i-H 

D 

&-, 

0) 

CP 
'C 
0 

> 

TO 

^4 

E-i 

c 

0 

4-1 
iH 
•H 

>1 

4J 
•H 
S-i 
O 

s: 

4-J 

D 
< 

C 
•H 

tn 
D 
_0 

c 
0 

4-1 

c 

•H 

1—1 

u 

to 

0) 
4-1 
TO 

u 
0 
tn 
tn 
< 

•H 

C 
dJ 

•H 

tn 

5 
> 

0) 
4J 
CO 

m 

c-  < 
<  s 

CJ     - 
(N     0    i-< 

V   0 

SCO 

w  =  a 
m 

0 
0 

"u 
^  < 

D-.S 
■H 

~    C 
Q)    O 

•3    0 

ffi  a 
en 

0 

0 

o 
en 

CJiS 
•H 

~  c 
c  o 

i2  cn 
0   0 

m 

S-l 

o 

c 

cs 

r-lT— 1 

oo 

1— '  f— 

XJ+J 
<< 

-H 

C 
-H 

E 
0) 

EH 

U   < 

4-1  4J 
dJ    0) 
^^ 

0  o 

D  D 
4-1  4J 

C  C 

c  m 

w  s 

0     - 

(—     j;^ 
4-1     0 
U    4J 
3   CO 
O  0 
UCQ 
CO 

rH 

ro 
4-) 
■H 

a 
en 

0  < 

^    - 
c  x; 

•H   en 

O   0 
E   !m 
(1)   o 

S  X! 

Q) 

U  1-1 
0)    4-) 

1-H    4J 

^  < 

D     • 
t.2 

Eh 
U 

0)      - 

-C   E 
0   >, 

Q) 

>    4J 

TO  tn 

!-i    TO 
ID 

< 

S 

e' 

TO 

'S 

0) 

Q 

0 

4-) 
I— 1 
•H 

CD    ~ 

tn 

4-1 

0 
C 

4J 

^4 

TO 

a 
< 

s  s 

0) 

•iH      - 
>    C 

u  o 

0     4J 

Si   c 

U  -H 
TO  ^ 

=  u 

tn 

4-1 

c 
tu 

E 

4-1 
U 

TO 

a 
< 

Eh 
t/2 

i4 
0 

iH 

Eh   S 

uS        » 

C 

x:  0 

U  -P 
TO    to 
0    0 

a  a 
CO 

c 

0 
•H 

tn 

=  >i 

C    OJ 

>    rH 

&  'O 
CO  Q 

a 

u 

u 

u 

M 

u 

u 

u 

U 

U 

u 

u 

tM 

CTi 

o 

O 

O 

00 

C 

CT^ 

o 

LO 

o 

o 

LO 

o 

L-l 

C33 

LD 

00 

CO 

cy^ 

o> 

CO 

n 

00 

CO 

r- 

CO 

f 
c 

c 

> 
u. 

CD 

00 

00 

CO 

00 

00 

CD 

CO 

CO 

CO 

00 

00 

o^ 

iH 

S-l 

a 

0" 

o 

3 

u 

0) 

1 

X! 

e 

(U 
4J 

< 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

V 

O 

o 

o 

o 

LD 

o 

o 

o 

o 

o 

LT) 

Q, 

T 

o 

ro 

•a- 

tH 

ro 

o 

1-1 

m 

"^ 

r— 1 

t-H 

Dale: 

Sei 

1 

tC 

4-1 

4-) 

c 

S-l 

0) 

0  < 

Tl 

as 

tn 

•H 

w 

Q) 

tn 

c     - 

4J 

4-J 

Q) 

rO    C 

TO 

a, 

S-l 

U    0 

•H 

0) 

Cm 

Eh    4J 

U 

< 

a 

cn 

0 

S 

.. 

>,  0 

tn 

tn 

TO 

TO  m 

tn 

w 

0) 

!-l 

< 

< 

< 

o 

< 

c 

^ 

•H 

< 

13 

2 

S 

s 

^ 

0 

2 

4-) 

2 

C 

^ 

t/}  >, 

tn 

c 

4-) 

•H 

TO 

» 

■~ 

i-i 

•" 

-P    -U 

E 

0) 

Cr. 

•. 

.H 

. 

£ 

C 

c 

0 

c 

4J  -H 

TO 

u 

C 

c 

-rH 

c 

U 

o 

0 

>^ 

o 

0)    J-l 

Tj 

c  < 

-rH 

0 

u  < 

0 

JJ 

JJ 

JJ 

tn   0 

< 

TO  S 

X 

4-1 

TO   S 

4J 

. 

m 

en 

S 

w 

3  X 

1-1 

0 

tn 

t 

tn 

i< 

O 

0 

0) 

o 

^    4J 

IW 

TO      - 

^J 

0 

o 

a 

an 

2 

m 

TO   < 

0 

03    c 
0 

^ 

a 

U    C 
■H     0 

CQ 

TO 

E 

*■ 

•». 

•- 

•h 

tn 

>i 

4-1    4J 

w 

^ 

.-1    4J 

•. 

TO 

< 

^ 

< 

< 

tn  c 

+J 

!-l    5 

C-i 

< 

XI  tn 

u 

cc 

w 

2 

LO 

Cfi 

TO    0 

■rH 

D    O 

CO 

10 

3    0 

D 

c 

Q 

o 

u 

X  -H 

U 

ti  2 

D 

o 

11.  c 

2 

P 

■D 

C 

to 

CD 

E 

.-H 

CO 

fO 

Z 

4-1 

•H 

>, 

T3 

a, 

4J 

Q. 

w 

•rH 

>s 

0 

r-l 

h- 

CO 

~ 

00 

c 

0 

< 
X 

*^ 

00 

-rH 
U 

le 

-     C 

^ 

tn 

^ 

u 

TO 

1^ 

iH 

0 

TO 

r- 

C  -H 

r^ 

0 

cn 

^ 

>i 

r~- 

0 

•- 

CJ  T3 

~ 

a 

^ 

4J 

•. 

O    Q) 

\^ 

E     rH 

o 

TO 

QJ 

■H 

1X1 

"u 

ITj    CT^ 

O  -H 

c 

•XJ 

O 

rH 

cn 

U    TO 

in 

3    D 

■   'S 

o: 

TO 

< 

•H 

-H 

tn 

C 

C/5 

<D  < 

CQ  < 

s 

0)  < 

tn  4-) 

1+4    < 

U  < 

Q)  < 

s:  < 

(1)    -rH 

t3 

CO      ^  \ 

<fi  s 

-s       S 

w  S 

C  -H 

- 

114    2 

TO  S 

tn  2 

Cr.  2 

rH      TO 

D 

x: 

». 

3 

0    rH 

• 

O 

t. 

D 

•H 

^      U 

0     - 

E   O     - 

S-l 

0     - 

•H    0 

jJ 

0     - 

—       » 

-rH     Q 

—      ^f^ ' 

V 

~  c 

to    1-1    c 

0) 

x:  c 

-p  a 

LO 

E   e" 

t-l    C 

~      r; 

> 

°    «5) 

\ 

■^   0 

^    TO   o 

> 

4.)     0 

TO    0 

TO    TO 

TO    0 

Zj  5 

CJ      5 

S-l   E 

0    <--  ) 

!-;  JJ 

D^  0)  4J 

0 

1-1   -U 

-P   s-l 

^ 

4-1    4J 

U    4J 

^    -P 

a  !-i 

D    W 

•H    en    K) 

wc 

D  tn 

U2  4J 

I-I 

'5  ^ 

tn  tn 

3  tn 

u  tn 

E    0 

E 

0) 

m  .  — ^ 

0    0 

1-1    (1)    0 

a  c 

0    0 

CD 

TO 

a  0) 

0  o 

0    0 

3    0 

0  -P 

U  H 

ca  ci  CQ 

M< 
C\J 

u  a 

CO 

H  2 

in 

CD 

U    Q 
CO 

Q  a 

tn   CO 

o 

O 

w 

CM 

c^ 

CVJ 

C\J 

CM 

CvJ 

C\J 

OVI 

C\J 

CM 

CO 

CO 

CO      <d> 

c    $ 

c    ^ 

u 

U 

U 

u 

U 

U 

u 

a 

M 

U 

u 

H 

o 

—             Q) 

^             = 



r^ 

CO 

1— 1 

rH 

CN) 

CM 

C-S! 

rj 

u^ 

^i' 

■^ 

L-) 

ir, 

o 

Vi 

'^ 

^ 

[^ 

CO 

CO 

c^ 

o 

^      cy5 

^-' 

o 

c 

C 

o 

O 

o 

o 

o 

o 

.H 

•o 

CO 

a. 

a 

Q 


CO 
00 

a- 


u 
to 

3 
C 


c      "^ 

C  ON 


™  iS 

>  UJ 
CM 


s 


a-' 

Is 

o 


Irt 

trt 

0) 

■n 

0 

.-1 

■o 

c 

<J 

< 

1— I 

t-H 

u 

CsJ 

en 
0) 

c 

. 

v 

0 

u 

v 
M 

•p-t 

4J 

^ 

w 

t-i 

CO 

3 

•0 

m 

^^ 

Ul 

. 

■*%» 

< 

V 

V 

0) 

E 

«-H 

bO 

>^ 

1-1 

•0 

Ifl 

•  r4 

(Z 

>.£. 

U 

■7 

0) 

u 

J2 

1— ( 

e 

k 

10 

00 

ifl 

X 

u-i 

0 

03 


0) 

o 

ic 
O 

n 
■5 


O 

c 
m 
D 


c 

(0 
Q. 

E 
o 
O 

c 
(1) 

(0 
CL 


(0 

s 

E 

n 

3 


T3 

(S 

(0 
CO 
UJ 


ra 

0) 

> 

•o 

c 

CO 

>. 
c 

CD 


E 

CO 

z 

c 

CO 

a 

E 
o 
O 

c 
CO 


en 

1-1 
V 

c 

u 
« 

r- 
X  en 

O  On 
-J  1—1 
1-1 

-a  X) 

r-l      « 

<  x: 
w 


w       CO     W 
O     I    CjJ 


CO 


L, 


c 

CD 


c 

a 
E 
o 
o 

c 

CO 
Q. 


0) 

E 
CO 

Z 

tri 


c 
o 

0) 


(D 


O 

2 

c 
o 
o 


c 
c 
o 

(A 

0. 

■5 


(0 


o  o 


-3-  <J 
0^  ON 
-3    -J 


in  -^ 

«  [: 

Q.  •"' 

r-  to 

C  -^ 

iZ  o 


o 

E 

o 

c 


u 
•a 


o     a. 

i  ^ 

Z      == 


CO     »-  CNJ 


o 
z 


■  o 

U    vO 

CO  >» 
I— I 
u 


0) 

(J 
O 

o 
CO 

LU 

■5 

C 

c 
o 

(A 

6 

z 

a> 

c 
o 

CI 
QJ 


55 

— . 

o 

in 
(J 

O 

c 

0) 
(A 


to 

3 

u 
o 

z 

(3N 

tn 

<  I  .-1 


CM 


CSi 

o 


V4 

0) 

u 

OJ  00 

X  <^ 

o  r-~ 

O  I 

q;  cm 

CM 


r-l 


CM 
CM 


c 
c 
o 
en 
u 
<u 


r-l    r^ 

o  o 


Oli   a> 


4) 
M 
H 

a) 

c 


en 
O 

5  t^ 

CM 

-  r-« 
T3  -* 

u 
o  --^ 

Cm  t»i 
•O  O 
(U   o 


en 

o 

<v  o 


»-i 
o 


H 

U  CO 

-  CNI 

U  I 


en  m 

to  O 

CM 


rH     O 


-3- 

4J 

0 

CO 

vO 

ON 

r-^ 

vO 

en 

0 

Cd 

00 

en 

-J 

T. 

r^ 

ti< 

t 

V4 

X 

- 

CM 

M 

0 

T) 

r~- 

C 

CO 

C 

r^ 

0 

to 

C3 

1— 1 

•-N 

0 

w 

r~- 

CM 

t-l 

0 

CM 

0 

CM 

0 

Cl. 

a. 

^— ^ 

CM 
O 

u  4;  o 

CO    £    vO 


cn 

lU 

■— I 

M 

to 
u 

00 


0)  -J- 
M  ON 
T3    <I 

1-1     ^ 

e  -I 

10      N^ 


0) 

c 
c 
o 

en 
M 
lU 


en 
CM 


c 
c 
o 

M 
M 
ID 


C 

c 
o 
en 
M 
<u 


0) 

c 
c 
o 
en 

(U 


■*r5- 


05            ■-- 

•M            .--I 

c 

en       1  to 

0 

.^4 

■-< 

■r-t 

OC 

0 

XJ 

tn 

1 

0 

<u 

to 

c 

t-H 

a 

1- 

to 

0 

CO 

0 

•-- 

0 

^^ 

u 

■M 

f) 

c 

a 

—4 

en 

0 

X 

c 

f-H 

•l-< 

u 

X 

f= 

to 

4-1 

1 

u 

<u 

^ 

to 

tn 

1) 

£ 

cl  in 

4-t 

C 

H 

0 

0 

4^ 

c 

to 

c 

0 

F 

in 

tu 

•^ 

tt 

>- 

0) 

C 

■  PH 

fc 

0 

-M 

t 

or 

0 

4-1 

3 

■-^ 

M 

4. 

0 

1^ 

C 

k. 

c 

n: 

u 

.^ 

<u 

i-> 

X 

1- 

c 

-D 

>j  -^ 

ir. 

tj 

X 

E 

PH 

r.\  (J 

C 

a 

■r 

c 

3: 

W|   CO 

1— 1 

H 

H 

q 

^ 

0 

cJ  m  vo  —  c^ 

0) 

c 

Q. 

O 
e/> 

O 

>. 

C 

c 
o 

CA 
CO 


10 

o 


c 


(A 
rr,   i"  -E 


i  ^  S 


<fl 

c 


E 

O  O  O  Q 


o  o 
o  o 

LU  ai 


^IIM1 


<v 

LI. 

lA 
0) 

o 
2 

0) 

I/) 

16 
c 
o 
S 
cn 


§0  c  c  c  o 
5  o  2  9  =  J 

S  o  o"  1 1 1  ^  S 

■  JN  O    ^   .       .0 


QJ  QcyJ-1  —  tNiU^—    CJl 


v»  o  o  o  2 


000 


O      £ 
tn 
0) 
O) 

c 
n 
CC 


o  c  c  c  o 

2  2  9  9  = 

Sgoglll^ 


{ 


fNj  n  V  ^f>  ;D  ^*  CD 


CO 


CO 
0) 

>. 

—      ^ 

c    '- 
o 

V 

i « 

E.  a> 
en 

CO 

>     ^ 
en     =° 


cn 

(0 


00 


<71 


en 

0) 


eA 
O 

0) 

CO 

Id 

c 
o 


0) 

E 

c 

X 

0) 


(A 

CO 

0) 
CA 

0) 

> 
o 

c 
•6 

o 

c 


CA  ^ 
CA    C 

0    ~ 

2^ 

Q.    CA 
O  ~^ 

E  ^ 

E  y 

3    0) 
CO  (X 


01 


o 
—  Jt 

li 

is 

o  cn 

_    Q) 

2  E 

Q)  O 
T3  T3 

<D  _ 
LL    0) 

if 

c5  < 


d 


0) 

(J 
u 

0) 

o 

c 

aj 

Q. 

X 

0) 
u 

3 
CA 

3 
O 

x: 


3 
n 

o 
$ 

c 

0) 

^  -2 
o    c 


c 

Q) 

t3> 

cn 

0 

0) 

w. 

w 

0 

a> 

^ 

c 

0) 

■ 

r 

cn 

0 

b 

5^ 


« 

•D 
(0 

C 

•e 
o 

IB 

cr 
*  «  - 

t«  §-T3  I 
L."  u  *   5 

«  S  2  * 

(Q  n  O  w 
GO        GO  0 

o     o  o 


mm 

S  a>  S  «  jE  S 


c 
'5 

in  Q. 

§^ 

55  w 
1 1 

vy^. 

..  o> 
c  c 
ois 

S  ■ 

"Ill 


Cl- 


in- 


-1^^ 


§a>o>5     oo     ooo     ooo 


o^    ;::::::    ::::    ^8P' 


M 

c 


£  in-g  tf  5 


■5-S  =.»>  2 

ZOOOO-aQ 


3  in  u 

w    O  -D 
^  2  O 


pg      r>  V  Ul  ;o 
V       n  V  V  V 

o     o  ooo 


to  «  m  o 
V  V  V  If) 
o  oo  o 


»- c\j  r>  V  ifl  <D  N- CD  o>  o  —  cu  P5  ^»ntDt^»o>  0'-tMr5vin<D  n- eo  oi  o  ♦-  cvj  o  v  m 
mirinmtnmmm  ir>S(pa>  cp  (ptoioicicto  r^rs.r^rs.r^r<.h-.  r>>r^  r^en  cos  bcd 
oooooooo     oooo     o     oooooo     ooooooo     oo     ooo     oo     oo 


« 

^ 

0) 

^ 

£ 

E 

7 

T3 
C 

C5 

0) 

TJ 

O 

10 

u 

o 

0) 

'^ 

w 

*^ 

fl) 

o 

-1 

a 

cr 

0) 

£ 

u 

c 

$ 

01 

Q) 

0) 

W 

3 

o 

X 

LU 

O 

IB 
« 
O 

c 
3 


9 
N 


C 

e 
E       c 

®  >,  o 

«T  E 

< 

a 
in 

5 

z 


O         5 


& 


tin 

E   0)   B   C 

O    >    M    O 

in  _  3        o 

g  2  y  Ea 
u  oi  &  £  ^ 

<  <  <LL< 


■o< 


c 
o 

S 

c 

9 

E 

3 

c 

is 
o 


>i  § 

0    QJ    QJ 

Z    3t- 
.  .LL    .  . 

in  ,.  in  5  u. 

o  2i€  y 

a  o  £  c  r; 
t  .=  .=  re  if 


o  E 


! 


5€ 


g°-   -• 

m  0)  y  S    ,  . 
*  ®  go  S 


en  c 

■D  c  e  3  "P 


n  z.  0)  £  j:  » 
moDOOOO 


en  ■ . 

o  ^      m 

~  ~      E 
« 

OS)       — 

0)W 

0)  '^  e  = 

■T  ®  £  3 
'^E  g-E 
SE  g-E 

O  O  £.  O 
OUWO 


u 

E 

a 

a> 

3  • 
Q-Sf 

^1 

e 
ino: 

Stj 

.■=  c 

O 

ce  c 

*  _  •— 

>  m  <e 
m  B  > 

o  P- w 


I  5 


—  CNin       viD       (D       i-^asoio  —  fvniinior- 

ooo       oo       o       oco  — —  —  —  —  —  —  »- 

ooo      oo      o      ooooooooooo 


~>  ■=■  V) 

o  E  c 
=  o  o 
Sou 

o)  o 

—  CM 

OO 


c 
o 

f 

o 
u 

N 

ffl  (Q 
OiO 
CD   .. 

Qi  w  en 
5  »  O 

£  c  t 
«  o  o 

5ou 

—  (N 
f\J  CM 
OO 


«n 

«v 

O 

4> 

9 

> 

O 

^* 

_l 

Ml 

in* 

Ll. 

»«0 

JC 

c-(5 

fj  .. 

« 

^■g 

A 

o>S'| 
£  P^ 

C 

«  <j£ 

o 

s 

eHS 

a 

>- 
o 

7;^4i 

c 

'"mm 

u 

m  E  E 

m 

Oreo; 

C 

UJOQDO 

n  V  ui  IT  f^  » 
rj  CM  rw  cj  CM  rg 
OOOOOO 


w 

•I  -V 

1  ^ 


u 


1 
I 


c 

I 


in 


c 


e  2  i 

"5  m  B 
-^  a)u 
■c  n  ^  •" 

il^J- ®  y  E  $ 

£  m  o'£'^-£ 

■c  S!  2-f  '^  re 
2  o  re  re  re  - 
LL  LL  OQ.  OO 

viriON-cff)  c  — 
c^cnncnnn  ^■■w 
OOOOOO      oo 


>^ 

Ps 

>s 

>-. 

>. 

>> 

> 

= 

Ift 

1      o? 

nj 

n 

to 

to 

to 

to 

c 

o 

0) 

3 

3 

3 

3 

3 

3 

3 

«      —  - 
Q.       5  g 

L 

u 

01 

u 

01 

u 
OJ 

OJ 

u 

OJ 

^ 

,n   "D 

6Sb  = 

T3 

■V 

T3 

-o 

XI 

-c 

T3 

~ 

9  ^ 

O  fC  ir   in 

C 
3 

c 

c 

3 

c 

3 

c 

3 

3 

C 
3 

I 

^S 

ro£ 

J£     CO 

^ 

>-   ^ 

o  C 

O    C 

J 

h-  -^ 

5  IS 

o8 

o 

o 

o 

O 
C 

00 

f^ 

r^ 

o 

o 

tn 

cs 

vO 

^ 

—  £ 

m 

1—4 

a< 

cs 

t-1 

t^j 

O 

in  — 

5-2 

o  c 

=  9 

in 

c 

z  a 

o 
to 

o 

c 
o 

^ 

t-< 

J3 

•w 

01 

3 

tn 

"ii  - 

D. 

a- 

tn 

:=    Q> 

o 

•H 

oE 

U-i 

e 

T3 

O 

e 

Q-O 

c\jc\jooc\jc\jc\jc\jc\jc\jn 

in 
in 

c 
to 

4-1 

c 

OJ 

O 
O 

L 
01 

u-l 

o 

4-1 

c 

0) 

CO 

U      -rJ 

4-1 

3 

OJ 

M 
O 

■D 

01 

0)        C 

a 

u 

OJ 

B 

•^ 

w     c 

3 

(0    tn 

CO 

4J 

Q)  

"O 

c 

3     to 

o 

a   >> 

L 

LL   en 

< 

to 

X    ^ 

Li 

OJ    to 

-D 

to 

to  "2 

T3 

C 

re 

a 

U    CL- 

o 

Q    3 

c 

D- 

OJ 

in  E 

r^  m  f— <  in  cN 

B 

IO 

s: 

to 

01     C 

M 

O  ™ 

rn   o   00   00   in 

o 

to    U-l 

Sn 

OJ    ac 

Q     O 

OJ 

w  in 

^   in   00   00   m 

o 

m    o 

4-1     H 

L    -.H 

L 

•-'    H 

1— 1 

O  5 

»■#■•. 

0) 

to 

^  o 

■-I   s   X 

OJ 

4J      4J     U 

^H 

o 
re£ 

m    CN    <}■ 

E 
re 

Z 

0  z 

c  3: 

10 

0)       - 

tn  -0 

4J     <C 

to    S 

3     to 

O    iJ       - 

0    < 

u 

U-l      OJ 

Dfi    -0 

&    C      - 

3 

•-1     L    T3 

2  E 

nj      - 

O     E      - 

u 

B     to   TS 

4J     O     L 

c     - 

^ 

<u    c 

*-■     C 

U     0 

to           L 

c    c 

O     C.    0 

0    c 

Q) 

CO     0 

01     Vw     0 

OJ    u-l 

X     in    0 

0    o 

01    tn  U-l 

tn     0 

C 

O 

4J 

01     01 

4-J      (0     4-1 

<o    o.  tn 

4J      U 
4J       L 

3     L    c 

4J      4J 

tn     tn 

C      C     4J 
C     to     L 

L       4J 

OJ    tn 

■  ^ 

£     0 

4-1      0)      O 

3     to 

OJ     0     0 

0     0 

O     L     to 

E    0 

o 

H  oa 

to    Q    00 

o  as 

Z    3    U 

CO    tfl 

U    H    X 

UJ  m 

!r,  t" 

Q)  -^ 

^    y 

r^  »— <  O  ^  in 

E  o 

in  r^  o^  ^^ 

0) 

>, 

L 

-H  in 

tn 

to 

0 

3  t: 

to 

3 

4J 

Z  Q. 

CL 

CL 

OJ 

o 

L 

M 

01 

•l-l 

•—1 

4-1 

0) 

^   -J    csi   tn   .* 

in 

to 

c 

=    03 

— '    O    O    O    O 

01 

*.^ 

*-l 

9E 

^^     rsl     CN     CN     <N 

Q 

4J    tn 

en 

bO 

C     OJ 

v 

3 

CL  o 

c 

• 

OJ     u 

•o 

a 

in 

»-  oj  n  ^uTJoi-T'eoS'o 

■f* 

u 

U    ■'-> 

•H 

E 

^ 

•^     —     -^T-T-^^^^CV 

T3 

OJ 

OJ     > 

ID 

to 

re 

c 
g 

1— 1 

r-i 

4-> 

c 

U-l      I- 

B    01 

4J 

U 

w 

> 

re 
o 
o 

_j 

T3 

3 

•H 

OJ 

3    V3 

tn 

3 

^     S 

03 

to 

u 

O 

to 

01 

OJ 

-> 

L    T3 

u 

QD 

z 

<perjence,  Last 

Total  Gross  Fe 
(in  thousands) 

4) 

4-1 

to 

o    OJ 

•^ 

c 

-o 

L 

OJ 

60 

tsiovOO^Or--Oinoc~~i 

C 

^' 

c 

u 

C    Cb 

to 

CQ 

OJ 

^^^OOO^^r^r^OOO> 

re 

ij 

3 

C    H 

0 

H 

^^    ^ 

OO^oocOs^vO^^in 

E 

to  < 

o   < 

to  o 

c 

tn     >^ 
T3     L    X 

c 

•t-t    ^ 

to 

0 

-Jtsi         incNin         o^^eM 

w 

OJ 

•l-l       •• 

3     to    2 

to    X. 

O      ' 

U       ' 

r— 1 

re 

u 

^     - 

bu    T! 

X    c 

X 

TJ 

OJ 

re 

Z 

to   c 

'-    c 

Li 

1          -H            r- 

»> 

L     U 

c    u 

0) 

u    0 

O     0 

U     0 

to    E    to 

c    c 

OJ     0 

o    c 

>- 

o 
o 
o 

W    iJ 

u-l      J_J 

01    u-l 

3    -H     3 

o    o 

4-1     U-l 

tn     OJ 

LU 

01 

yj    UJ 

4-1      4.1 

s:  ^  SI 

4J      4-1 

L     u 

L      L 

in 

in    O 
r~  oa 

3     O 

o)  as 

4-1       U 
3     to 

tn    OJ    tn 
to    L    to 

tn    tn 
O    O 

to      L 
£      to 

01     3 
E     tB 

U 

9    -  « 

tn 

CL 

O    I 

Z    CL    Z 

CO  oa 

O    X 

W    -! 

-.J    cNi\0\OinincNi<tma> 

re 

_J 

in 

■^ 

C\J 

00 

•<r 

in 

CC 

r^ 

0-    So 

- 

irm's 

NumI 
Proje 

Q. 

E 

UJ 

bo 

U- 

re 

X 

LU 

o 

o 

u 

u 

o 

u 

o 

o 

ID 

o 

Q.  p 

10.  Profil 

Profile 
Code 

— iinntNvDr-~int-~vDOv 

9L 
o 

— l(Nlm<^-3■000^0^00 

^ 

'^    n, 

OOOOCOOO— '— ' 

Q. 

:=    OJ 

r^ 

r^ 

r^ 

r--      VO      P^ 

r^ 

—1    r^ 

r^ 

o  "R 

a> 

c^ 

o> 

^      vj       ON 

0-: 

—1       ON 

a- 

^C^CT'^UT'cDf^S'OTO 

^ 

c:  o 
Q.  (J 

o 

o 

o 

O      O      O 

O 

o  o 

o 

^^ 

_ 

>, 

>v 

>^ 

« 

<v 

to 

to 

o 

3 

3 

r- 

r- 

r^ 

I-~ 

3 

>X) 

nD 

>D 

vC 

vO                   > 

u 

L' 

00 

OO 

00 

00 

1-1 

00 

00 

00 

00 

CC             ^ 

01 

(U 

tj> 

ON 

ON 

ON 

01 

On 

On 

ON 

On 

cr^             ? 

■a 

-u 

^^ 

F-4 

' — 1 

1—1 

-a 

^H 

•—1 

^^ 

—> 

_i             * 

c 

c 

c 

o. 

3 

=> 

3 

3 

o 

z 

4 

Ln 

o 

lo 

o 

vO 

o 

o 

>£! 

U-N 

1— 1 

o 

CM 

On 

o            ■" 

ir\ 

o 

p^ 

vi) 

o 

On 

CC 

-O 

o 

NO 

r-1 

o 

(N 

r-) 

-J- 

m 

<!■ 

o 

O- 

r-i 

f-l 

CN 

--^ 

•• 

I-l 

c 

o 

>-, 

•H 

c 

■u 

4J 

o 

•H 

to 

•H 

t-l 

4-) 

4-1 

o 

1-    c 

to 

j: 

o    o 

4-1 

en 

i-» 

a  -H 

u 

tn 

k4 

3 

in    4-) 

o 

I-l 

4^ 

01 

< 

c    tn 

o. 

01 

>N 

Q. 

v 

tn    u 

tn 

01 

4J 

>N 

c 

c 

U     U 

C 

c 

•^ 

00 

•<-l 

o 

H    tn 

to 

•w 

1.1 

UJ 

00 

c 

u-1    c 

1-1 

oo 

c 

0 

u-i 

bJ 

to 

in 

O    ■'* 

bJ 

4J 

>^ 

O 

4-» 

0) 

B 

14-1 

3 

c 

U-I 

l-> 

•M 

•  -a 

o 

14-1 

< 

to 

u 

o 

o 

c 

u    < 

o 

>^ 

Q. 

■^ 

Q. 

to 

a 

4-1 

C 

C 

E 

^^ 

en 

Iffl 

a 

0)          >N 

c 

tn 

o 

to 

0 

JD 

a 

c 

E 

o 

Q    tn  (J 

01 

a 

•I-l 

a 

tJ 

3 

u 

10 

0 

c   >- 

3   Q 

E 

1-1 

4J 

E   Q 

a 

o 

1-1 

u 

I-l   z 

>N     X 

4-1 

o 

c 

0    X 

O 

01 

u 

H 

tn    00    - 

1-1   u 

o 

01 

o 

u 

a: 

>.^ 

c  < 

« 

3    -^    C 

to    £ 

" 

10    ■< 

>^    W 

>^ 

O    X. 

0)     ti 

£    X     0 

D. 

>s 

OJ     OJ 

14-1      X 

JD 

E    2 

> 

to 

u 

u    a> 

00           iJ 

01       - 

E 

o 

in    I-l 

o 

03 

I' 

to 

oa     - 

tn     - 

•f-l     4J 

■r^     ^       OD 

a   to 

1-1 

u      - 

3     0 

-I-l       •• 

1^ 

<     ' 

z 

c 

0)    c 

1-1    tn 

a:    tn    c 

4-1 

< 

c 

0     E 

X    c 

< 

to 

•    o 

oa    o 

0    0) 

1-      -r^ 

0)    in 

•    o 

OS    •w 

O     0 

•  X 

in    Lj 

4-1 

E  j: 

•    01  x: 

C    3 

• 

tn    4J 

4-1 

4-1 

01 

to    to 

to 

in    m 

01    en 

^    o 

to    T3     ID 

•H      60 

to 

m    in 

01    -- 

01    in 

x: 

•    E 

to   o 

SI     0 

•-J    o 

•    OJ    tn 

10    3 

• 

tn    o 

£     to 

X    o 

H 

=>  o 

3 

Z  oa 

H  pa 

3    Oi 

3    fj-    3 

S    < 

3 

X  pa 

H  oa 

H  en 

»     OJ 

m 

4-1 

3    tn 

0) 

o 

0    tn 

00 

01 

-o  ta 

T3 

•'—1 

lu 

u 

•u 

•H 

0 

0 

to     OJ 

u 

01 

1^ 

Oi 

^ 

c 

nj    I. 

■•—1 

0    E 

X     0 

0 

>s 

1— 1 

01 

.rf     0) 

b. 

p 

tn 

I-l 

*« 

o 

in    u 

k' 

vw 

a. 

3 

X 

c 

to 

C     w 

0    u 

)^ 

X 

V 

u 

o 

f— 1 

tfl       >^ 

vu     --^ 

to 

I-l 

4J 

00 

^^ 

u 

I-l      4-1 

a. 

a  to 

< 

g 

-g    ^ 

c 

■w    in 

a 

3 

01    to 

X 

CO 

OJ 

ac   c 

E 

4J 

4-1      0 

u 

bJ     u 

C     E 

•H 

E 

o 

0 

o 

c  ta 

0 

<u 

to     0 

60 

p 

a. 

1-1     -H 

u 

3 

01 

^ 

01 

■V     -u 

^    u 

c 

t-              >^ 

0 

0      4-1 

I-l 

u     - 

1-1 

u 

c    to 

a.    tn 

1-k 

O    I-l     1- 

•— 1 

14-1      to 

V 

U) 

I-l 

to 

to 

t    3 

c 

f— 1 

O    >-t     3 

01 

v^ 

o 

00 

a> 

C     OJ 

X 

1— t 

01 

c    to  < 

T3 

^ 

> 

•^ 

0)     O 

c 

en 

O     4J 

Cu 

C    .u 

0  X  3: 

c 

W    -O     X 

0> 

to 

00  J 

tn 

ii 

•rJ      c 

4J 

0     w 

■  H 

to  < 

in    c    0 

Q 

b 

c 

X 

U-l     >-i 

4J       OJ 

to  a 

•— 1 

•^     (0 

J-l 

4J          -«         - 

s  o 

01   to  b: 

•I-l 

O    U 

C   Z 

c  o 

z: 

to 

iJ   3 

o. 

u    tn   T3 

3 

«-l 

>N    H 

4J     to 

k-  s 

1—1 

0) 

>^ 

e 

<fl 

>s 

<     4)      1- 

0) 

X    1-1    T5 

1-1  ^ 

t-  o 

o      • 

OJ 

•• 

>  -- 

1- 

o  < 

u    o 

M 

JJ     0 

01     >^ 

u         c 

to   S 

3 

O   3 

4J         «• 

E    C 

c   to 

OJ     OJ 

•H  s 

•-1    t. 

u 

•— 4         -F^         U^ 

>     IS 

3    en    tn 

iC 

^     - 

b 

C    13 

3     3 

0      -r^ 

^    1-1 

u 

<— *    -f-l 

to  to  •« 

■M  oa 

0    c 

s   - 

C          >N 

in 

•-1     C 

1-     O 

U       4J 

^     0 

to     - 

.-1    (5 

*> 

■-J             01 

m 

to    o    c 

c 

tn    P 

■V     3 

tn 

Q      4-1 

c 

to     E 

c   c 

^  o 

o 

•O     0)    CQ 

0    0) 

--1     0 

tn    o 

Q     3 

CO     0 

U-l     I-l 

1-1 

tn    OJ 

U      •H 

1-1    0 

to 

u 

OJ     i-i 

^     00 

<     4J     U 

u    u 

^ 

0)    ■r^ 

On     4J 

4-1       OJ 

01    T) 

4-1 

OJ      4-1 

X     V 

•t~t 

E    in    3 

a  c 

H    tJ    m 

3    0) 

0)    c 

U     i^ 

CM       U 

I-l      4-1 

C     3 

0)    —1 

4-1    tn 

01    X 

to 

o;    to    o> 

X    •-< 

pa   o>   o 

0     0 

£.    tn 

D.  tn 

1         O 

o    m 

>>    W 

j:    to 

C    0 

OS     J-> 

u 

a:  3  z 

u  :^ 

z;  to  pa 

a:  BQ 

H    Q 

to   > 

M     Cl, 

U.    3 

X  o- 

H  pa 

I-l  oa 

CO 

o 

,- 

C\J 

CO 

T}- 

ID 

to 

t-- 

CO 

05 

O) 

■^ 

»- 

'" 

'" 

'~ 

o 

a. 

o 

u 

o 

o 

CU 

CJ 

o 

CJ 

o 

u 

r^   O^ 

t^J 

(-~    CN 

r~   CT> 

r~.   tsi 

r^ 

m  ^ 

f^        \D       ■yO 

r--   ^ 

r^    — ^ 

r~.    r-i 

r-  ro 

0^     O 

o 

On     ,J 

CTv    o 

ON      <t 

On 

O  O 

ON      vj      O 

ON     o 

ON    O 

ON    O 

ON  o 

o   - 

_ 

CM 

o  o 

o   -• 

o  o 

o 

CSI     CM 

o   o  -^ 

O     CM 

O     CM 

O     CM 

O  n 

-n 

m 

in 

■^ 

<t 

<r 

<r 

r-y 

m 

m 

m 

3 
> 

oo 

00 

OO 

00 

00 

oo 

00 

00 

CO 

00 

00 

a 

CTv 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

T 

»-H 

^H 

1 — t 

'^ 

.— t 

00                '^ 
00              3 

OS                  ^ 

>s        2 

»-         i 

c^         i 

(N| 

o 

m 

o 

O 

in 

m 

O 

in 

0 

, 

3 

a^ 

1—4 

CM 

o 

CN 

in 

f^ 

r-i 

in 

0 

eg 

TO 

•"• 

tn 

f-M 

(S 

OS 

r~- 

(— t 

n 

r- 

CM 

00 

n 

f-H 

f— 1 

Q 

in 

ri. 

).. 

ij 

1 

• 

o 

o. 

j 

0 

o 

C     41 

I 

u 

0    Q 

4J 

4J 

•  H 

0 

C 

c 

Vm 

c 

C 

4.*      (0 

•f.1 

0 

0 

0 

u 

o 

TO     4J 

k. 

•^ 

E 

•t-t 

4J      4J 

4.1 

4.1 

4-1 

• 

a 

4.1 

1-    4; 

03 

TO 

4.1 

TO 

4J 

o 

TO 

O    en 

<" 

-H 

4.1 

c 

4-1 

a. 

r—t 

4.1 

Q.    3 

y 

Q 

U 

ll' 

V' 

41     U 

4; 

u 

m   J= 

>. 

0 

XI 

0 

o    >% 

;> 

o 

C     CJ 

» 

i-t 

^ 

a 

a 

TO 

41 

a. 

TO     TO 

c 

•H 

4J 

03 

oil 

• 

« 

V     3 

Q 

w   H 

u    Ui 

0 

t- 

4.1 

c 

01' 

a 

c 

t-  s: 

c  > 

H    en 

4.1 

0 

TO 

TO 

1.1 

^ 

TO 

•-4       M 

■o 

TO 

TO 

03 

x 

3 

U 

ft. 

0 

U 

j:  -H 

C 

1- 

■«  z: 

0 

4J 

H 

o 

H 

CO  X 

TO 

H     1- 

o 

ta 

3 

41 

« 

< 

a 

41 

< 

u 

>s 

3 

4) 

U    O 

E  -o 

*-^ 

4.1     -^ 

41     C 

f^ 

3 

TO 

•r4 

c 

■-i 

c 

-^ 

TO     c 

C 

C    '^ 

U     0 

03 

4J 

ft. 

oa 

J 

0 

2 

■^ 

u-l 

X     TO 

4J 

O     4) 

•M      -H 

^ 

•H 

■^ 

i-> 

■-^    0 

E 

E    Q. 

IM      4J 

U 

CO 

>s  >- 

03 

i-l 

- 

TO 

u    o 

3    « 

i-t 

^       4.1 

l4.(        CJ 

0 

C 

"    Z 

4-1 

:^ 

tn 

U    rt 

1-^    ^ 

TO    m 

4J    Ji: 

w 

0)     C 

O      3 

3 

TO    X 

C 

4.J 

i-  >« 

C    — ' 

ft.   --^ 

Z         ^4 

^^ 

>     0 

k. 

U    H 

3       - 

11                  < 

cn 

0    2 

(— *    -^ 

o 

u 

O 

X. 

OJ     J.) 

0 

H 

0     U 

03      >,   Z 

TO 

a. 

3= 

I 

c   c 

V4-,     3 

c 

IM 

>     w 

•H 

CJ     01 

3      4J 

E 

u 

* 

C       >s 

t-     TO 

o 

1— 1 

0      - 

•H       C 

^^ 

C    C 

4.1 

X      •-! 

0! 

0    w 

0      >^ 

TO    T) 

41     k' 

u 

c 

>s 

iJ    o 

^ 

0    0 

01      03 

u    I-    c 

X 

U     t- 

U      l- 

e  0 

X    ti. 

01    -rf 

C     0 

V    u 

3    O 

3 

4.1     J-l 

0     01 

TO     0     C 

H 

u 

TO     1- 

4-1     ^ 

4-t 

4.1     r— ' 

TO     4.1 

4J       C 

u 

O. 

01      01 

t.    X 

01    X     1. 

2:    E 

X      11 

(0     TO 

3     C 

TO    .D 

X    u 

TO     (U 

4)    T3 

3     3 

c    0 

03      4J      0 

oa    0 

<U    JZ 

TO     il 

0     TO 

4J     3 

^    O 

4J     6C 

X      C 

U.I 

0    0 

0     0 

TO     3     C 

QJ 

HJ  to 

H    O 

bJ    O. 

CO    CO 

CO     CU 

3  pa 

CO    < 

W      TO 

0 

X   X 

z:  OS 

X.     <     OL 

1^ 
T3 

CC 

C 

M 

(D 

g 

90/ 
IS/E 

4J 

u 

41 

3 

0) 

E 

>< 

* 

0)    w 

••—1 

0 

Z 

■D 

X 

>- 

4J 

0 

r— 1 

3 

(J 

z 

TO    tn 

u 

U.1 

"□ 

u 

4.1 

4.1     OS 

ft. 

u 

C 

OJ 

CO 

0 

•> 

in 

v 

0 

Q. 

z 

4J 

1.    4; 

4.1 

> 

>. 

>^ 

c 

c 

41     4J 

•i-l 

0 

4.1 

(— 

.LJ 

0 

>s 

TO 

•f^ 

4J     TO 

Ul 

TO 

•'^ 

•^ 

TO 

>s   -I 

o 

C      4J 

C 

Ul 

C     ^ 

/ 

•— < 

J-t 

3 

TO     C 

ft. 

i-H    cn 

TO 

41 

0    CO 

•^ 

TO 

4; 

3    O 

).! 

V4 

3 

u 

c 

a> 

^    u 

CO 

-    41 

H 

4J 

01     >, 

fO 

■^ 

V 

3 

1-    c 

4;    <u 

<— *       4J 

CO 

C     TO 

I 

b. 

E 

^ 

TO 

TO     TO 

00   in 

4J     C 

Ji£ 

01     3 

V 

TO 

3 

U 

O,     U 

■o    3 

C    ►H 

».! 

■0      4J 

4J     X 

Ul 

u 

ra 

b. 

■H      o 

c 

TO 

41     U 

X     3 

h 

C 

0 

41 

X 

).<   a: 

3       - 

a 

C     4) 

W    CO 

1 

4J 

0 

»-H 

^ 

o    o 

a 

H     >s 

4.1 

•H      ■•-n 

C/3 

V 

xj 

u 

u 

TO 

4.1      4J 

o 

t.1 

03 

XI     0    >« 

11     01    < 

N 

u 

>J 

0 

<u 

4.)      4.> 

u     41 

01 

E     >-    Z 

CJ 

a' 

TO 

u 

g^ 

Z    X 

u 

c 

0     4J 

3   X 

0   ft- 

•-H     TO 

nj 

t 

3    >- 

41 

4.) 

z 

TO    < 

■H    H 

Xi     U 

<" 

~--   H 

CJ 

-J     3       - 

i  ! 

O-  2 

TO^ 

o 

.— * 

TO 

'-'  S 

O    > 

U    < 

y 

4.1 

4.1       k. 

O"    U 

0 

/  1 

■a 

ac    - 

TO 

•f-t 

Cu 

o. 

TO 

03 

I-H      c      0) 

T3  CO    a( 

^ 

TO       ' 

3 

TO     >> 

CO 

c    c 

- 

•> 

X    —1 

» 

41     C 

I-H       01      ^ 

11            "0 

c 
E 

01     U) 

T3       - 

-J    T3 

0   — 

>s     C 

U     00 

TO 

c 

3    0 

E      03 

OS     t.    •-. 

X      V- 

C    ^- 

0 

4-t 

CJ     0 

01    o 

41     U 

T3      U 

0 

X      4J 

41     01     01 

«    t. 

0) 

3     01 

41    ^ 

TO    J= 

C     O 

«-H      4_l 

M     3 

t.       4J 

4.1 

4.1    cn 

03     4J     X 

<       4J      X 

s:   e 

0     > 

E     TO 

4J      TO 

TO     C 

O.   (0 

3    ^ 

•-4      C 

Ul 

3     3 

TO     TO     0 

8-    >-    E 

OJ 

0 

M      O 

u     0 

•rJ        4) 

L.       4.1 

I.     -H 

0     O 

O    -^ 

X     01 

0 

0     0 

X   X     0 

oa    0    TO 

ro 

K 

"    to 

O    Q 

J    B. 

CJ    3 

(I.     J 

O    CO 

oe  < 

H    0 

oa 

CO    X 

ft-    <    Oi 

^  3:  0.  0 

<i 

o 

^ 

(M 

CD 

^ 

Lf) 

(O 

t^ 

00 

CJ5 

0 

U3 

C\J 

C\J 

OJ 

C\J 

CVJ 

OvJ 

C\J 

C\J 

C>J 

CNJ 

cn 

to 

^\ 

cn 

Q 

c 

's\'V. 

0 

v^ 

u 

a. 

IX 

d. 

Bu 

U 

u 

0 

0 

0 

u 

CTi 

QJ 

5 

h- 

TO 

r~    <j    — . 

(SI    vT 

-3-    ^ 

r~-   in  m 

p~  vO  m 

r-   sO 

r-~    r-l 

P^      (S-1 

OS 

r~  OS 

r^   OS 

r--   OS   rn 

C 

cr    — .   O 

O      -H 

—  o 

OS     CM    o 

OS    <t    OS 

OS    o 

OS    -^ 

CTs    r--i 

0 

<Js    o 

OS    0 

OS    0    0 

C\j 

03 

O    '-'   r^j 

tN    ^ 

-H     CM 

O     O     <N 

o  o  o 

O   -1 

O    O 

0    0 

t-4 

0   -4 

0   — 

0      -4     (Nl 

CO 

c 
o 


E 

in 

c 


S'o 


&      S 


S    ^ 


■  -  a)  \I 

c 


I 


gig     5 


C    3 


4>  ;= 

I  §  i  "8  -S  -I  « 

Q.  O 


Q.  CO 

(OU. 

oc  c 

(0   (D 
O   0) 


^  t:  to 


5  ^  « 
a:  cc  uj 


0)  a  0)  (0  ^  i^ 
cc  u.  oc  a:  Qc  li. 


:i  If 

coco  C/3  CL 


(0 
C   3 

S    fl)    0)    3 


m    C    O    C 

>  >  ™  o 

5  S  U-  N 


8S8 


8feS 


cno      i-cmcott       into      •^-'"C^QS' 


(0 

c 


t2 
a. 


I- 


C3) 

c 
'c 
o 

c 


I  <s 


*-     TO 

ox 

ss 


_  c 

;=  Q. 
i5  CO 

^^ 

G  to  CO 
(0  0)  a; 

LLl  I 


.?  c 

~    (0 


& 


^  *  c  c 
I  IQ.  I 


i? 


c 


IB     H- 


li2 
°<5  O 
(0  . . 

<n  — 

0  O 

1  I 


_^      o 

3   3   W   C 

•5  §  E  ifl" 

O)  IB  —  .2 

1 1  §  I  f 


s; 


I  0>  I 


T-    CVJ 

8S 


8.    S 


jo  e  E  « 

u.  c  k.  CO 

C31  O 


Q'&  iSO 

CO  Q  3  « 

ffiSEp 


T  =  c  ;.- 


Q) 


!S 


-i  C  O 
.  -LU  '^ 

-     •"    r^  '? 

"-  =  0.8 
ZOOO 


§5^ 


2§ 

OU. 

■  c . 

(0 


CD 

•0 

-J  9 


8 

Q. 
C 


r 

a 

o. 

3 
CO 

c  ^ 


^ 


E  E 

3  3 

^  a; 

O  o 


0)   U)--' 

a  Q.  Q 


888 


»-  CM  CO  ^  in  to 
f^  h-  r^  h-  r~,  r~ 
o  o  o  o  o  o 


-■£  ^ 

men 
Q.JO   m 

D.  a.  »? 
o  o 


c  _ 
■9  o>< 

(o    0)3 


-  9-? 

1 5  E  e  != 

f    C    3  T3    2 
^    ^    111  r=    7« 


jg 


(0    3 


Q.  a.  Q.  m  Q. 


^1 

O  I 


:s 


12 

n 

E 

3 

(D-O 
"D  c 

81 

a;  m 

—  c 

oB 

>-  <n 

0) 
3 
CT 

c'€ 

.9?  i 
§ 
LU  o 


8 


2i! 


c 
O.O 

C    NJ 

O  —   !s  C 

o  2u!e 

^    3    ..-q 

—  3  0)7i 
2  "  2  Q. 

<  <  co< 


8i 


(0      lu 


8 

c 
(2  (0 

^  a> 


5 


« 

c 

I 

Q. 


■§  tr  <o 

in  o  r. 

*2   O   "J   <0   ™ 
u.  L1.0Q.C3 

1^  op  0>         Q 

888    S 


g      - 

■p 

h2     txi 

c 

« 

0) 

f^ 

VD 

0 

1    0) 

r- 

(^ 

in 

«5 

00 

00 

co 

00 

00 

Sw    ooonoooo  f-o 
02    oinoinLninmin  irxo 
—  _c    '-i'-i<Nr~-t-(fsioor-  irr^ 

5S<,S 

rH 

rH 

i-i 

rHO^ 

iH 

iH 

rH 

„_^ 

0 

0 

0 

0 

0 

0 

0 

•s  5 

0 

0 

0 

0 

0 

0 

0 

5    —                               l-l   VD            r-(           OTM 

0  c 

0 

0 

0 

0 

0 

0 

0 

0  c 

^1 

0 

in 

0 

0 

0 

in 

0 

0 

(N    (D 

0 

in 

'S- 

r- 

in 

^ 

in 

0) 

0 

(N  (1) 

0) 

a\ 

0 

- 

t< 

*. 

0) 

Q) 

0) 

1^ 

5£ 

in 

</> 

to- 

[=4 

a) 

CO- 

</> 

E'o'Ln^  in  r~-  in  m  00  o^CT' 
2  fr                  r^  in       vD  iH  000c 

5j,o<x)i^ooa,r-ooo>  or- 

•:t3  vovo  vo  r^i^oo  0000  t-i.-H 
5;ooooooooo  i-irn 

ts 

0.0 

y-cyin-fintot^aooiO 

fi 

>1 

CvJOJ(NC\J<MC\JC\JOJC0C^ 

73 

C 

rH 

rH 

w 

C 

10 
■P 

-P 

4J 

rd 

e     ^; 

m  c 

•H 

•H  ^; 

(1) 

CO 

M 

u 

0  >^u 

ao 

a>; 

a  ^1 

in 

V 

10 

u  -p  0 

6-P 

in  u 

(/)   0 

Q) 

3 

»  ^ 

£ 

*■ 

rH  >^ 

0  en 

0  0 

0    PH 

Si  x:         I 

-1 
w  n 

g«o    00000000  00 

■D 

(0 

m  (0 

u  c 

a:  >i 

ix; 

0 

U 

•5 

s 

C 

1-1    Q)    S 

■H 

s 

S 

,-{ 

lO 

< 

m 

•H 

0  «    <U 

^4x: 

C    0) 

C    (1) 

u 

in 

^ 

4-> 

IT3 

-C         2 

<1)  w 

(0  2 

(0  2 

in 

y3    in^oor^ocMO  oin 
_o    ror-oinvor-intN  in^ 

«    t              (M     (Nl           r-{           00   i-H   rHOO 

C 

+j 

a 

C    0) 

in  (0 

■H 

•H 

c 

(0 

a 

0 

CO 

0)  T)     ' 

PS 

>-l      - 

U     " 

0 

s 

v 

J«i  -H  ^i 

UJ 

(1)  ^ 

0)  ^ 

+J 

0     C                                                                           --H 

E 

IW 

<      - 

U  S    l-l 

(0    - 

■P    >-l 

-P     iH 

tn 

^ 

1-  ;=. 

es 

0 

W  TD 

0)        0 

x:  10 

>i  0 

>i  0 

0 

c 

Z 

W  -H 

N  fO   >H 

u  g 

XI    >H 

XI    >-! 

m 

0 

k. 

>i 

y  '-I 

iH 

0)  0 

in 

in 

4-1 

0 

i:2    oomoincTiLnvoin  oin 

0) 

4-J 

oi  -a 

(u  >-i  ^ 

>iU 

0)   S 

0)    > 

<u 

in 

i 

•H 

<    (0 

j:  0  Q) 

(1)  .13 

U    0) 

^H     0) 

js 

0 

U 

(^  s 

H  2  z 

SH 

Oi  2 

&I  2 

Eh 

CQ 

_o0^ino(N       nor~-  ovd 

3    S 

0 

Z  Q. 

V4 
0) 
■P 
en 
ifl 

—  e  (Nin  vD^--coo^o(^lvDo^ 

•gT3  •^T  ^^TT^inininin 

w 

to 

4J 

0.0^^_^^^^^^^ 

>i 

(1) 

4J 

T-oj  oiTj-iniDN-ooojo 

u 

C  -H 

4J 

•rH 

c 

rH 

■p 

•P 
•H 

rH 

0) 

in 

e 

a 

nj 

Ai 

ItJ  Tf 

C 

:3       Ai 

■H  >; 

rH 

x: 

•  8 

iH 

+J 

M 

arH 

0 

i     >-• 

ex  >H 

0) 

u 

c 

iH 

Q) 

H   0 

e  -H 

4J 

e      0 

in  0 

•P 

m 

0 

It    C 

e 

0)  >< 

0  3 

CP 

0             >H 

0   >H 

<0 

in 

-      "-    £ 

8 

S    0    (0 

(D 

-P 

u  m 

c 

u 

ac 

w 

tn 

-^    ojg  00  00000000 

•H  -O 

u  c 

c  -$■ 

•rH 

? 

s 

nj 

0 

■P  -P    fl 

•H 

Q)     Q) 

M    W 

£ 

c      S 

C    Q) 

0) 

s 

-J 

(DUG 

^   rtJ 

U  2 

0)    i-i 

in 

m      2 

10  2 

XI 

ti    (n   3  CX30  inoo>x>movf>^v£) 
0     "-'OcNf^lr-l(N^^Jl-lr-^c^ofN 

^ 

0)   <U    « 

tn  a 

0)   0) 

IT) 

•H 

•H 

0 

^ 

c 

l-i  W  U 

«  w 

<D     » 

3  -P 

s 

Vh 

U     " 

r-{ 

lO 

£    2  £              0°                -H 
"c     0  c 
a>     1-  :=■ 

CO 

4J 

T) 

T)  ,^ 

a)  i-i 

Q)  rH  4^ 

Q)  4^ 

0 

>i  u 

c 

CB 

«> 

w  a;    ' 

c    * 

•H   U 

(0    ifl 

«. 

•P     Ifl     IH 

•P    U 

•P  •H 

E 

U    fl 

(1)  no 

>    0 

x:  D 

lO 

>.-p  0 

>i  0 

c 

•rH     l-l 

Q.      "^ 

a> 
>>• 

z 

j<;  0  > 

0  >-i 

V4  cr 

0)  T)  c 

e 
0 

XI  -H   >i 

tn  D4 

XI  >^ 

0 
-p 

rH     d) 
■H    rH 

X 

UJ      ,^ 

.  u> 

*^ 

ITS  m  +J 

u  -a 

n  S 

>.  10  (0 

u 

ID  in  s 

0)    IS 

in 

U    rH 

lis 

-» 

0 

Oj      -p 

rH     (0 

0   0) 

(1)    OJt-l 

IB 

Vh    0    0) 

IH    0) 

0 

ItJ  •H 

w 

0) 

w  m  0 

<    S 

S  z 

2  ffife  Eh 

a.  3:  2 

a<  2 

CQ 

Cn  CQ 

2    ■ficj^cDTTvorooininoooo 

«  zi           '^ 

5 

2 

a. 

,- 

CNJ 

CO 

■^ 

in 

ID 

r-- 

£ 

p 

a. 
E 

»             ha 

^ 

u. 

a 

u  0 

>< 

UJ 

(X, 

u 

&, 

u 

u 

U 

°  » 

\if 

—    •:5fNoofMr^ot^co<yinoo 

0 

£    ftooo  00000000 

J 

t) 

■«-c\jcovir>iot^ooo)0 

Q. 

II 

CM 

in 

00 

00 

(Tl 

IN 

0                                                             *" 

^ 

iH 

^ 

ro 

•"S- 

00 

in 

T- 

^ 

ao 

0 

0 

0 

0 

0 

0 

00 

i-i 

o 
o 
o 

o 
o 

00 

in 

: 

a 

i 

s 

Oxford  Properties,  Inc. 
700  S.  Flower  Street 
Los  Angeles,  California 

•    . 

1 
■  i 

■ 

8  Citicorp  Plaza 

Los  Angeles,  California 

a> 

o 

■  ■  ■'•■'' 

OJ 

m 

■<t 

in 

fD 

f- 

CO 

u 

in 
o 

c 

Standard 
Form  255 


c 
o 

o  .  . 

^  >. 

■^  c 

c  to 

0)  ^ 

S  "". 

^  f 

<D  t 

<  Z 

JO 


v>  c 

.S  E 

U)  0) 

3  O 

«  i  .. 

E  ••=  * 

p  5  m 

C5  Q  O 


u. 

o 
x: 
5 


c 
o 

ro 
o 
o 


re 

Z 

o 


iH  -H 
iH  U 
9    01 

C 
^  -H 

O  bo 

e  H 

o 

•H    *J 

rg  S 

(0   -H 

a.  CO 
a;  V 

Oli 


CO 


(0  -H 

^t 

V 

CO  t/2 

c 
o    ► 

■H     CO 

4-1     4-1 

c 

0> 


< 

Cu 

w 
< 


u 

o 

JS 

4-) 

o 
< 


c 

OJ 

B 

a 
o 

r-t 
01 

> 

"S 


o  3 
u  o 

boQ 

e 

•H     p     C 

4.>  bo  o 

CO  -H    « 
•H     CO    CO 

H  a  oa 


cr-LT) 


0) 

<1>   <n 

C    0) 

c    > 

uj  ^  y 

—  CO  ~ 

"   -n     " 
Qi     U     rj    — 


COLL 


<a:iQ. 


o 

CO 


(0 
Q. 
O 

c 


c 

bo 

c 
m 
cs 


01 

E 

Z 

a> 
c 
o 

JC 
Q. 

oO 
(1)     -H 


03 

E 
z 


O 
O 
O 
r~- 

I 

c  CO 

to  r^ 
0)  --I 


CO 

E 

E 
o 


c 


o 

t 

a. 


a> 
o 


■o 

•D 
< 

CO 


C 


u 


in 
0) 

•O 

< 

a> 
E 


3 
C 

I 

c 
o 

-3 


en 
-  s  ^ 
bo  rt  CM 
C  XI  O 

re  bo 
m  c  < 

<u  e 

to    l-l    c 
to  -H     o 

re  PQ  •<-' 

C  CO 

re  o  o 

>  vO  BQ 


T 


bi? 


(0 

« 

c 
o 

$ 

O) 

in 

c 

to 

0) 
(U 

r 

JO 

0) 

5 

0) 

c 
m 

Ul 

c 

LU 

r 

&5 

c 

0) 

c 

c 
o 

c 

LU 

o 

i^   Pa 

LU 

O) 

ro 

ra 

U) 

r 

c^ 

c 

o 

3 

o 

o 

Q. 

r 

(rt 

o 

u 

3 

? 

in 

c 

o    ™ 

re 

o 

Q, 

3 

O  D. 

CO 

C/3 

w 

W 

w 

(- 

t 


tHfe^ 


+* 


c 
o 

o 

c 

3 

re 

E 


i3 

0)" 
o 

c 
o 

_>. 
c 
o 

c 
o 

V) 

k. 

0) 
Q. 

o 

re 

0} 


tD 

c 


Q) 

a> 

c 

C 
UJ 

To 
o 


in  — 


S    ^ 


o 


tu 


CJ»     QJ 

C     0) 

m   c 


(/>(/)      t/l      Q)      aj      to 


"^  g"  o  o 


i:   c    o   o   ii   "'   rf 


to  o> 

c 


■  -    O   -D    (U    c    "    C 

HI  O  I  S  _)  2  2 


Q. 

tu 

s 

t) 

(/> 

to 

fn 

c 

D 

0) 

> 

CD) 

c 

LU 

0) 

r 

re 

tn 

0) 

c 

o 

c 

(/? 

in 

trj 

c 
c 
o 

in 

'c 

E 

o 

to 

U 

E 

c 

LU 
> 

3 

to 

c 

0) 

E 

UJ 

'ni 

CO 

cn 
O 
O 

E 
o 
c 
o 

in 

u 

J- 

o 

o 

o 

Q- 


1II7TTI  I 


re 
u 

c 
re 

c 

■o 
c 
re 

re 
o 

'c 

o 

tu 


tu 
> 


cn 

'c 

E 
re 

a> 

c 

T3 

_3 
O 

c 


in 
c 
o 

CI 
CO 

<u 


m 

re 

re 
u 


o 
<u 

'"  tli 

tu  y 
fo 

O  t:n 

"D    C 
C    3 

re  <-> 
o 

E- 
£  tu 

re  IS 
ID- 


re 

Ci 


LU    O 

or  re 


I-  "^ 

Z.  Ll- 

~>  j: 
>,  <-> 

.D  iS 

05  <C 

1  i 

E  ^ 

3  O 

CO  (0 

—  o> 


2 
cc 
o 


< 

2 


o 

c 

D 


to 
tu 

>> 

□ 


tu 

Q) 
CJ) 
O 

•D 
(U 

.^f 

o 

(O 

3 

9 
> 

0) 
Q. 

a> 

k_ 

3 
C 

I 

c 
o 

to 

n 
in 

CO 

I 

ttj 
CD 


£  2 

1  o-o 
*   0)  Z 

to 

to 

to 

to 

(U 

cu 

01 

0) 

-p  J3    ^ 

>H 

>-l 

t" 

>-l 

CD 

$    CD    O 
■Jf    E    CO 

O 

O  ~   a> 

in 

^L> 

O 

_c 

*k_ 

3 

O 

O 

h- 

Q. 

O 

£ 

£ 

1 

® 

;;r 

O 

>< 

T3 

(0 

<U 

w 

c 

CO 

o 

lU 

•H 

l^ 

O 

c 

4-) 

o 

4-' 

^ 

<u 

a 

■6 

B 

a. 

V) 

c 

c 

tn 

M 

bo 

J3 

'-J 

•f-i 

tj 

(A 

c 

to 

i-M 

u 

s 

o 

-i 

to 

< 

CO 

•(H 

Q 

CJ 

4-> 

•H 

<D 

o 
o 

o 

bO 

c 

O. 

3 

C 

JZ 

to 

CO 

l-i 

*H 

V 

o 

<^ 

4-* 

J-f 

<u 

to 

B 

CO 

c 

x: 

bo 

o 

T3 

C 

c 

o 

•rH 

(U 

cO 

M 

u 

J 

tj 

►J 

3 

CO 

c 

cS 

2r 
.2 

-t 

^- 

o 

o 

CD 

Q. 

i 

CO 

C\J 

U- 

w 

^ 

o 

CO 

c 

< 

o 

<D 

O 

k. 

Q. 

CO 

£ 

o 

i-H 

T3 

r-l 

© 

CM 

W 

o 

Q. 

.-1 

O 

o 

^ 

4-> 

< 

I-t 

to 

»— 1 

OJ 

CO 

o 

(U 

j:  4->  ^ 

(D  t-H 

ffi 

■UJ 

iJ          to 

O     Q)   r-l 

1-1  •— 1 

bo  CU 

to  13  T3 

•H     0)    CNJ 

A-'    »-H 

CO 

c  cu  <: 

•rt     to     C 

1-1    l-i  o 

CO    CN 

"o 

•<-i  1-1  as 

O    O    tfl 

-O    •I-' 

Q.         O 

o 

CO 
CO 

1-1    u 

<u  to    - 

O   OS  f-H 

CO      jr 

i-H   C/5   < 

<       s: 

D    C 
O    O 

< 

(U          E 

to  c   bo 

CO 

U     4-'    < 

a 

•H  M  x; 

^rs 

t3    0)    CD 
C  1— 1    bO 

(J  to  s: 

c 

bo  (0    bo 

(0    r-H 

CO    U  T3 

<;  >.  - 

CO 

C  T3    c 

U     QJ     C 

CO    -H 

>   o   C 

"5 

CO 

W      C    -rH 

T3   CO    O 

>.jr   U 

CO  CO   o 

<u  e 

c         *-> 

OJ  t_)  J3 

4-' 

c 

o  i<i  ra 

to  in  s> 

rH             E 

01    i-H     CO 

o 

2:       u 

jr  ro    (U 

to  CO  to 

jr  .-H  o 

O 

CO 
CO 

Q  t-H  Ct, 

U   .-H    Z 

m  m  o 

H  i~-  pa 

>.  -■ 

(D 

v 

u. 

:^ 

"D 
T3 

■o 

< 

'« 

oO 

3 

O 

CD 

E 

CO 

2 

r^v 

'<^ 

-^H' 

"X 

■j^*" 

v^ 

~^^~ 

-*•»»-    --      - 

(6 

,1— 

CM 

o 

•«»■ 

U) 

(0 

!«- 

CO 

cc 


H 


CO  Q. 


■<»■ 

1 

T3      1                                                           1 
C  T3                       1     bO    1           U    C 

orere           ouc©       Qjbo           i<: 

•rt   ,-1     O             T3    -H     ©    -H      U              >    -H        ►      1     .rt    X              ? 

1 

i 

(-1       UT3C>j-i^T3a4-'reMT3Cr-i            ■■ 

—  tit!       cre^-'cs       ©tE^reo -rt-       j 

-aQ;o--reaiTHrHT3©       -doui-'tj 

,^ 

CE          C          >»E           OCUC         OC^DU 

u. 

rtocbocuoT3crei-'-rHO        uo        ° 

^ 

©0-HOre©lj-H         to        •Hf—i        -au-i          " 

1 

rH 

cbo-r-((o-H-obore       CO       botjrHTjreto       " 

o       iJQjj-'c       N-4-'>>c'-'©ccuE        : 

o 

> 

•rt    -reT3oo©reccQj-rtQ)>(0j=rH       S 

£ 

CD 

<-^COU            3OT3J=b0(VUMEr;uQ)            S 

•rH 

2 

recreQ)u©3       -rt  EotoouwQjx;        c 

1 

creQ.bo*-'cor-ix:to©4-'o©rec>t3        " 

0) 

•^  < 

•rtrHQjreco       obo©>toijboa:Q;o            ? 

•■ 

c 

a  2 

■oaiMcc-c-Hxio       u            EC        - 
u       Q,-rt  o  >,-rt  jr       u  u-i       •-  o  c  >«  -rt        ; 

o 
00 

Q. 

z 

c 

OC           reoU                  OQ.O>,lj-uhOO                  ' 

9 

CT^ 

(0 

-  l 

o 

oo-tj       retou-rtE       J3Q;      -rt       ON 

re 

N 

t— 1 

<l    C 

o-rtCTjyHE^-'SiH-rt    -x>wMctN 

5 

z:  0 

c 
re 

■wo       o-rtuo«       co-HoJreor-i 

o 

c 

M 

>l 

■o 

T 

ure-rt    -       tHOJMHQjQjccQxica) -rt 

re 

"■       K 

> 

ocj'-'tocca.-i-)       Ebore        c  o  u  *^  u 

^ 

o 

^ 

bo  1- 

V 

«Horeco       o'«ore.-H-<E       fi  Z 

« 

•H 

0) 

c  a 

© 

i-<NO-rtUUO©CQ.i-'            Q)>,03 

1 

Q. 

W 

to 

•H     C 

•     k. 

©©•rt-rt  woo,       bo -rt        uc>reoo 

ti 

Wr-I 

1 

CO 

> 

0) 

i-i  = 

<0 

i-HijrH*jrey-i       c       reco-HosrHoc; 

1 

^^ 

QJ    C/ 

c 

^       rereu       wo-uoD.       u-o^ 

E 

(0 

cc 

<U 

o 

•rt  >,c:r— 1  re  CO  c-rt<i;-o-rt  >,-i-'  cxre  u«-i 

•H 

c  c 

'*•> 

to-4-'b03CL-i-'©-i-'5E:          -wtjQJEO          o 

O   VI 

1- 

i> 

c 

=3 

to 

•H     C 

re 
o 

C^rt^rtOQJCOre            >.U3Q)-rtljbO 
OrHCOrHlH^QJN       '■    m    O  S:    U                   CC 

Cd 

Ll 

> 

k_ 

bO-r 

(rt 

--^ 

c 

u. 

C   4- 

-— 

D.-rt             reQ.E0£:-rtrH>U>wQ;-13.rtO 

04 

]c 

k- 

u  c. 

re 

CO-M       -O            3           '-Hi-IT34-'©CObOC-a-rt 

(— 

2 

^ 

3 

<u3bo      T30       re©reto2       reres*-- 

^ 

y  C 

5  = 

£ 

a> 

rH     t 

o 

tJ           CTJCO'CSOC         rHC         MU 

1— 1 

M 

re 
u 

o 

© 

E 

o 
a, 

© 

4.* 

M 

re 

(U    bo 

x:  c 

•H    4- 

"O 

MH -rt  creTJcohoouocr-H -rt—  oo 

c 

E      M 
C     0) 

O)  -r-l 

1 

s 

C 
0) 

© 

c 
g 

re 

>     t/ 

•H      C 

o  c 

c 
re 

V 

o 

c 

tj 

cooj-'rt            >>-rtj       o-rt-rtre<cD. 
•H       J3         ->>reco         -          ^ijz:-rt 

CbOtObore>          C   '^  '^-l  ^^  U  T3                re 
©0'rtCC>T3-0-rtCOrOQ)            -- 

r-^  •!-*  ,-^  n  ■'-f    \    m  c       QJ      >H>Miccu 

b 

E© 
•?;  "> 

O  C 

Q)  re 
E> 

o  © 

c 

c/5    bo 

•  c 
CO  w 

to 

W  X 
CL,     OJ 

« 

o 

k. 

re-w       1— i-o'^JorecoEc-Hfooooo 
tore    -Q.reoi-1       ceo       cn-r^tj.rtuj 

o 

<    r-H 

O     4_» 

Q. 
X 

0) 

c 
o 

re 

•en 
(1) 
en 

© 
> 

V. 

-  c 

C»     QJ 
00    u 

© 
a. 

X 

LU 

■o 

o 
a 
o 

re;-ic        u    \        cobo-rtQ;       rebo-w 

tJrebO*-'M-i-'CbO-rt-rt4-'i-'     -ECtJ     - 

CL'rtu       x:re-rt4-JrHre3f— 1       -rtsco 
•   q;  to  3  t^  boJ2  toureuof— i-oxi^oi 

o 

0) 

e 

©  o 
2 

in 
re 

<3N    -r-l 

.-1  J 

0) 

l-llj©Ore-rtUQJ©Q;[00e-rtC©*-'-rt 

s:Q.-oa>i-i3-T3MUQ.v^x:reJco4-' 

^ 

ra 

re 

0) 

■o 

tj 

o. 

2 

Q. 

2 

:S^ 

LLI 

< 

O 

Q. 

o 

<d 

si 

d 

■d 

oi 

■*^ 

6t 

T3 
0) 

C    01                C    C                Q)    c 

Si 

O  £               -rt  •rt                >    bo 

to 

-* 

Ul   -rt    *J       ~                                       -rt  •rt 

Q. 

o«       <;       ©X)            totobo 

O 

1 

•rtre*^'s:coQjc       ca;c 

C 

1 

CN3           -rt     CCObO           QJT3   -rt     to            C 

1 

Q^-rto    -re©u-rt    .  i->       -o^      -o 

to 

tOrHjr     tO-tJ  -rt     QJ     to     C     XX!     3<     C-tJ 

«5 

E 

\rebOECl-i>©o©CrHE-iOto 

c 

k_ 

< 

'-'■'-'sreDQj       "oto       reocQ-rto 

« 

Li. 

z 

©■rtOT30Cl.i— 1         ••-<  -ri          CX-MCQ 

w 

bo>u<s:xrH    .-re^c-rt       o 

3 

V 

O  1^ 

" 

re©^             Q)©M. rt   CO        q;3q; 

05 

j: 

m 

CU.tJ       ^    d)            >QJ,— l-rt-rttOJ51jJS 

C 

6 

CO  CO 

00 

re           T3*rtto       3       re-'-'Q)*-'-!-'-*-' 

o 
o 

ON  CTv 

o\ 

s:ccorex!-rt  coD">^bore -rt       to 

^ 

t-H   f-H 

rH 

re^-ioo^  •rt^rt-M       s-u    -CT3 

15 

t^ 

*->   £i     V    cc     U                      C-rtQ»rH-rtQ)OC 

3 

§ 

>i  >i 

c 

•   •V 

uuq;       0Qoajx:crHrei-i^ore 

T3 

u 

0)    3  •!-)  *J          -M  M    O    3  -rt    >  -rt  -rt    0) 

'> 

4-*  -H 

z: 

<D 

•1—1          OtOX)          •rtQ)EJ3(LIOQ.>-i      - 

c 

•H    4J 

Q. 

£ 

OMHurecc^i^Ere       rec       tu 

o 

c 

M 

C 

g 

re 

w  to 
>  > 

'5 

CO 

tS 

O 

1-iOQ.wreore       o-'-'    -u-juoiji; 

1^    ,                        •rt    tJ    c    tJ  -rt    C          3    C  -rt      . 

c 

in 

b 

c 

•IH 

C 

,»tltI5Pj''-'*'-'°            >OC0Ert-rtCLC0 
CO©CC<   •rt>-rtC<-rtJ<i           ^     C    '-> 

« 

fsl 

*tH   'iH 

(0 

U 

re 

re^a*-rtXx3<3-»-'*rt        j-juto        utJ 

■ — 

c  c 

3  3 

04 

> 

EEX)         X)          tJ            .O04-'Q)3Q) 

</> 

u 

c 

re 

0) 

(U 

<D 

X53a)3    -re    •Q;touQ;s4JboH-r-) 

OT 

o 

c 

(UC>i— IC          IjCLreXQ.         QIC          o 

cu 

1      S 

1 

1 
1 

0} 

a. 

CO 

c  c 
u  u 
0)   <u 

•H 

bo 

c 

en 

c 
g 

>        ouijcxco            tocjtoreoiu 

Ureuc3l-I          Cc-H      -C-rt3UCQ. 

lU              CL-M    Si                 -  •rt    rH    Oa    -rt    rH    £    O    •rt 

0) 

1— 1 

"^ 

*-*     4J 

a: 

Cd 

tocE        o       c       eua3       xio       rerH 

□. 

re 

CO    CO 

re  re 

^ 

>-l 

to 

o  -rt  c  t»    •  boxi  >>x:3reus:Qj 

to                 O         <i  ••-1  ,-^                 bOQ.toO          C 

CO 

re 

u 

bo 

re 

c 
re 

c 

E       o 
c       <u 

O)       -1— ) 

S       o 

<         CM 

u. 

> 

u. 

•»-t 

;^ 

reuto^rtcxco©tob03        to-o©c 

c 

<n       _ 

re       C 
--      a; 
tj      bo 

1    S 

li.     re 
o     > 

(O 

-^ 

> 

'•^ 

.coi^bo -rt       cu^rtrenoore^rtj:;3 

o 

(0 

2 

u  u 
o  o 

2  2 

k. 

•fH 

CJ 

re 

3 

o 

a)  u  Q)         --oy_i       .rtij4Js:iH-i-JErt 

QJCOUxJJii                   -CJ=                 u 

Q. 

> 

< 

^ 

Oi 

> 

r-*    -ri     '»               (OOtO^*-IC-rt4-JtOQ)OyHU 

2? 

" 

T3 

•rt  bo      T3ooj«;ooo       -w^tjioo 

o 

E 

1 

C71 
© 

^     ^ 

C 

CO 

C 

re 

.^COCOSOU           •rt^r-i^C-rt                  ^ 

recd-rtre       coco*-'       o  <i)  b  '->  c  u 

* 

w 

e 
re 

© 

Q 

cJ  u 
CO  to 

o 

1 

to 

ON 
tH 

bi 

o 
o 

c 

.2 
'C 
(U 
Q. 

tj 

2 
Q. 

'-'       rHi-iEresrereocE    i    coore 
•rHJ-'^bo3tt:       oJc-t^QJOJoai-rtCc 
>o3c>        oMi-rt       •rt><r5to 
«a:Q;Q.ci3(0    --rt   reT3iJi_iOrHj5cx) 

•r^                  JSTSrH             UOQ;i-l            •l-'reiH 
•OX)>t0rej3Q)O-rtCLQ.©3Q,-rt 

3 

00 

Q. 
© 

o 

03  z: 

0} 

CM 

X 

Ml 

T3 

ili^Si'-'^°='-coiJXEx:oxx; 
zroi  re22:os  a,*^  yoi  ©-rtjJto  qih 

k. 

O 

® 

E 

re 

a> 

k_ 

o 

^_ 

0) 

0) 

(O 

o 

> 

(I> 

Q. 

© 

E 

re 

3 

'.^^ 

£ 

O 

'C 

ni 

re 

Q) 

T3 

«j 

t: 

m 

Z 

Q. 

2 

:?: 

LU 

< 

o 

Q. 

^^ 

nj 

si 

6 

■d 

6 

■^ 

d) 

E 

Is 

ban  and 

ort 
ments 

merous 

setts 

r 

r: 

o 

l-iQ.!)          -o                  [03301 

% 

LZ 

O    tj 

3to>       Qj       o)recj::4j 

c 

w 

rH   -iH 

to  o       (-1       -ox;       u  c    • 

I/. 

a; 

O    6 

ho       urei-i       rebo-i-i       ureoj'-^ 

SI 

■H      O 

c-oos:a.       Q.c>o<otou>, 

5 

bO 

C 

6 

OQ    C 

•i-iC'i— 1       EtoQj-Hre>>'4-ito        u 

tr 

O 

crerea)i-iQji-ico»re       reus 

O 

^ 

-  o 

c       Ej=       i-tQ-i-iiJtKitoac-rtxi 

c 

CC 

•rH 

1 

o  w 

rebo      4-i|jr— 1       oire       OJ       4-'x 

C 

c 

(0 

r^  -V, 

0) 

fHClJ           03100            •■HCtoO 

< 

<7\    C 

c 

0) 

SL 

CLi-HO      TJQrec'*-iu'oi-i>,oi 

c 

z 

th  re 

9- 

c'4-i"-H       jroossojs: 

< 

1 — 1 

a. 

C          XI 

CC              bOUOl              CJ                      4-<4->             4-> 

(/I 

o     -  u 

u 

o 

rerecoci-ijsoi       4-1    -coco    -co 

c 

B 
O 

^     OJ  3 

to 

j3r-iQj-H04-'>,toc>»       reuo; 

(TJ    bo 

Q 

*- 

uQ..rtT3tj       reajojrHpscija):^ 

• 

iri    q;     - 

■^ 

c 

3           -33           M-lfaiiT-iei-HM           -HN^ 

J3 

CO 

CJ 

ra  --1  to 

"O 

<T3 
> 
0} 

x)3rH-MO       ocorewcoL, 

3 

•H 

c 

o  ':^ ;:; 

d) 

tOflJ^OCO              -CCOC           -r-l            CO 

M 

^      O    CJN 

s 

o 

-    4-'tocreci-iQ;a;-HT3       n-o 

t 
O 

CNJ 

a  ^  "-I 

to 

Eo       •rHOJOx;botofcC4-'njo 

CI) 

•■ 

' 

</5   - 

5) 
a> 

(O 

i-ioi4-<      jii'H       reco       reuci-o 

C 

1 

-^   c     - 

c 

•rtucco^co            re            0)       & 

4-' 

"S 

♦i- 

•H 

tn  --I    >^ 

o 

tW-rHOI4-'UC        '.—I                 •bO-i-)- 

u 

o 

5 

1—1 

E 

il    (H     4-1 

T5euore4-'reQjtoco'4-i^ 

d) 

o 

CJ 

4-' 

(C      U    -H 

-S^  a;  to 

to 

CO 

01          C00'ZO.I.il.iJS4-i  -hULjU 

1-J 

.c 

o 

V) 

iZ 

o 

^coco-r-,       xo(U4-ioca.reo 

•r-( 

Q 

u 

3 

to 

tZ 

;t; 

4-"  re  OJ  o  Qj  0)  Q.T3       re  c       j=  tj 

o 

J3 

CD 

l-i 

1- 

■^  o  tu 

^_ 

re 

j=toux:        uiQji.iQ.rt4-i:3c 

03 

to         > 

to 

3 

CO       toQ.4-'0)-HCiHOEi-(c       re 

•■ 

■C 

oT  .fd 

tu 

o 

4-iQjre           j:<       y-i-rHO-ojcoaa 

01 

bo 

C 

„ 
£ 

$  Q>  c: 

>- 

(JD3          C*-4->          t.1                       EOJ 

(0 

0) 

5 

bo 

i 

^  re  c 

C 
<0 

OJ          1— 104->          i-HOCOr-IO)Q.5T3 

i-i       re-rtUT3reu-iQjre4-iooc 

c 

z 

x: 

C 

■ 

§ 

■rt    .4-i4-iq;c;c       ■H4J.H^cc;re 

0) 

E 

— 

(fl 

0) 

(U    ^ 

o   o 

Tj-tjcre-r-ireocoboccooj 

ac 

>. 

1 

m 

o 

c 

'-'  >, 

03 

C0J4-1O         -H-iiiooi          >bO'-v 

* 

c 

4-* 
•r-l 

E 

q; 

E  to  x: 

3    O    Q. 

to 

0)    o 

OJO)El-il-i'--tJO^ET3QJCT3 

>>Ecoa.4-i(Tjooco)T3-Hi-i 

*-* 

<n 

c 

k- 

M 

QJ 

u  OQ  re 

<a   ci. 

re4->OQ.          tJC.Q'004-1          -OO 

K 

X5 

< 

3 

Ll 

to 

a 

5            '-' 
5     •     •    bO 

m    <    <     O 

S--D 

t»iUl-lMHOII-lOJOUUC3tM 

o 

■>s 

o 

re 

c 

X 

tr 

re-rH  cc^-r-itu-ojr-r-i  oj  re^-o 
•  D.>re<;o4-'.H4-i>(-ixjtjo) 

a> 

a> 

o 

0) 

o 

O 

(U 

re 

in 

> 

S-,  S 

>-i0Jcua3i-iC30)c-HUC3: 

o 

E 

oc; 

u 

E 

> 

re 

D  m  i:  u 

XQ    QJ-tJCJ    Q.I-1    bOE    OJ-O    3ths.^ 

Ql 

tf) 

(TJ 

TO 

dJ 

"D 

tj 

z 

q1 

2 

> 

LU 

< 

O    Q. 

o 

nj 

£1 

•J 

-D 

0) 

•-^ 

C3) 

■o 

bO                .    >, 

C      01              CO     4-1 

« 

•H    C          OJ    OJ 

,L 

1 

l-l     >,             0)     4-1    -H             -H    tl-l 

o  4-1       4-1  CO  i-H        ore 

|C 

-1 

y-i  .H       CO  -l-l            c  CO 

c 

1 

T3       u       re  X  0)       OJ    1    01 

(0 

y) 

0)C30)>OJCbObOO)rH 

(/) 

E 

ooor-H             ocrett-ija 

4—' 

c 

3  -l-l    OJ    Q.T3    CO         -l-l         -H    re 

lh 

•O4-iC0ECrejrC4-.J3 

O     O           -r-l     re            4-1   -rt     C           rH 

3 

3 

0) 

I-I3T3C0      r— i-r-ireoj    -re 

0) 

^ 

Q-UC             Ur-l>4-iS(U> 

c 

CO 

6 

4-'reE0)O)          CCT3C 

o 

g 

-co              04-i>>,.Hi.lO'iH 

o 

^ 

T3CE)-ire       -Mreoju 

QJOljl4-l>tO-rHE>               OJ 

1 

S 

c  o  ^       ojreu       ou-ii-i 

c 

Q) 

bo      rHb04-i       re-oboore 

> 

•H 

C 

tl> 

•l-l  c  re  c  to  >  -rH  c 

>-l 

a 

cooJ       •iHreojrHrejsoico 

^ 

•H 

o; 

OJOJO)bO>C-rt         ^bO« 

,c 

l-l 

.9               c 

u 

o 

•OtOUC                 EbO-H-OC 

■a 

c 

(0 

4— ' 

bo 

u-nre    -urec>ojoi 

Q 
0) 

C 

•H 

c 
re 

> 

-QJH-lljl-lOU-l   -rt           i-HE 
-0>                 0J4-I          ■^tOSOJ 

1— 1 

u 

1    —                c 

1-1 

OJO    -C04-1      Hreaou 

U)" 

fC                     Ed 

0) 

(U 

1-1        bocrecoreo)-HC-H 

0JT3CO&4-i*JUjS^3 

C/) 

" 

s 

<u 

(U 

*■ 

q;                        I— I 

to 

c 

k- 

QJC-iH-H        cooco       cr 

15 

• 

XI 

Q.              re 

CI 

o 

•H 

to 

cre-W'^xre-"       cboQj 

o 

Cd 

o 

CO               y 

bo 

c 

•H      jnreoji-H      x:oci-i 

0) 

CU 

.2 

--,           a)  -H 

(T 

c 

o 

bo      -bOi— li-H     a.C04-i.ri-rt 

Q. 

to 

E 

!s           "  '-' 

u 

re 

cco-rti— iQ.       re-iH4_'^to 

(/) 

o 
o 
</) 

<u 

T!                   C    4-1 

to 

OJ  «  l-l  re  E  >,j=  >  re  u  bo 

c 
o 

(0 

4-* 

iZ 

,^ 

r— 1 

c       4-1  o  u           HOC 

re 

to 

LL 

re 



COOJ    -cooajo)T30)>-H 

Ul 

(B 

•H 

1— 

^ 

u 

(0 

reEHc       >tacu       > 

* 

■o 

t~ 

a 

2              t/3  W 

ro 

•H 

3 

j=30thoo       re       core 

c 

u 

o 

Q> 

^ 

>-J 

o 

O    >-l           4-1    o                1— 1   »      CO 

Q. 

x: 
u 

to 

j: 

0)                    -      • 

4-1 

"O 

reo4-iu       Qj.crere 

^ 

to 

< 

1 

™         CM  in 

c 
o 

c 
re 

UT3COC01-iC0OCU>, 
T3           Oti-iOJ           0J-HOT3b0 

i>^ 

C 

E 

bO 

C 

£ 

re 

<u 

C4-<0              OOJTH.tJ-HCl-1 

reo       toco't^retoreoj    • 

o 

•(H 

? 

U 

o 

t5 

C     1) 

-Crt        -EOJl-ITir-ICOjrCCO 

c 

4-' 

E 

■o 

c 

03 

•.   » 

»- 

Q)    o 

Ul-iUQJT33'-l3QJCLJ0)4-i 

Q) 

di 

n) 

O) 

JZ 

c 

•    • 

'5 

r-K 

^_    *- 

4-iO)4-i.hO-HE>4-I                       qj 

E 

E 

«) 

bO 

,t 

re 

dj 

to  CO 

en 

r- 

(u  a. 

•C>C0C0C0Ol-lO       '-OCO 

D 

=>5 

(tJ 

en 
< 

•H 

u. 

^ 

Q. 

c                 .      . 

9          CO  pa 

(3N 

2-"D 

i-ioo>,oJOJreoiJi-icco 

q: 

■-J 

o 

u 

o 

C 

1-1 

UJ    Si 

2:o(a.coij>-i>4-ivi-iQ.i:rere 

^ 

E 

o 
o 

E 

TO 

o 

ra 
o 

TJ 

> 

tJ 

>-  o 

OJ     Q. 

£    O 

m 

Z 

i 

z 

> 

UJ 

< 

O    Q. 

r~-' 

d 

i3 

6 

■d 

(U 

•*- 

ch 

J3  in                     TS 

1 

4-'  m  T3                 n 

I 

•HO)            >,  re 

,m. 

'c 

\ 

>      U     4-<                         4->    nH 

s 

tor 

1 

0  -H        a»  -H  to 

^ 

£ 

1-1  >4-l     E            U  (— 1   M 

^ 

.^ 

03           -rt            C   -rt 

i 

LL 

a)  to  •— 1       -H  ^  Q) 

£ 

k- 

C  ^                 CO  -H  T3 

in 

a> 

•H     U     03                    to     0 

s 

bo  0  -t  x;        ex: 

0 

c  :»  re  ^    •  0  OS 

1 

0)          0  -H    C    Q. 

^ 

0  to  s  0  to  c 

0 

1 

C    'H                      'H     (U    -H 

03 

0   r-l     01     CO    r— 1      1-1 

z 

c 

03 

•H   J3     bo  4_>  ,-H             CO 

c 

9. 

4-1     3     1-1      0    -rH     C     4J 

0  o,  re  03  e  0  0 

g 

.0 

5 

in 

0 

3             i-l    -r-)           -HO) 

C8 

f^4 

1-1   UJ             0   OS    4-J  -r-) 

5 

C 
(0 

> 

4-'     0     1-1      1-1    v£)     U     0 

u 

• 

to          0    Q.-00-   0)    U 

0 

0 

m 

1 

c  ^-j  u-i            0.  a 

*-> 

c 

'0 

03 

0  c       c  0  to 

0 

M 

^ 

0 

« 

a? 

0    03    03    0   4-"    C    C 

<u 

Q. 

« 

El — 1  •»-<         th    0 

0. 

■b 

C 

1 
1 

CO 

03 

in 

c 

4-'     4-1    ^     4-P     Q,           -H 
C     1-1   -r-l     (J     3   TJ    4-1 

C 

CO 

•H 

E 

</> 

cc 

0 

03  re  to  3       re  u 

M 

iH 

(0 

:2 

'^ 

TJ    Q.  C    1-1  y-i  J=    3 

0 
0 

4-* 

to 

s 

•rH     03     0     *->     0              U 

c 

M 

iZ 

i- 

to  Q    Q.  to          to   4-) 

0 

in 

3 

(A 

^ 

ii. 

^ 

03       to  c  to  re  to 

•iH 

CO 

l-i 

^ 

(0 

u  to  03  0  4-.  x:  c 

4-' 

^ 

OQ 

2 

(0 

3 

4-'   u   u  to        0     • 

4-' 

0 

0 

1 

0) 

c 
0 

0 

re    4-i                    0     03     tj  T3 

^ 

3 
1-1 

C 
bO 

2 

T3 

C 
(0 

03     to     >,   U  J=     0)     0 

to  to  re  re            u  t_; 
re  3  >  >  c    - 

cu 

c 
E 

to 

c 

£ 

C 

0) 

0 

c 

Q 

03    -^ 
0    0 

>  x;          X    0  CQ    >,  Q) 

0  0)  bo-rt  X  re  Q. 

• 

0 

i 

EC 

TO 

C    OB 

•>-'  rta3-rt4-i>  >  re 

(O 

C 

u 

E 

«    0 
t_     k. 

■'-'to          X    0          -D  C-3 

CD 

o> 

0) 

« 

re  to            3  bo  re 

*- 

■0 

"s 

u 

— 

M 

0) 

0 

(0 

'  "o> 

03     Q. 

M  re    •  to  1-1  c  0  c 

y 

i- 

1-1 
> 

< 

0 

0 

0 

•r-( 

c 

Li- 
0 

M 

(0 

c 

Q. 
X 
01 

0) 

> 

0 

X  •0 

CLi2:toto4-i.rtijo 

1-1    03    to    c 

•  03  re  cj  c  -H  1-1  Ts 

(D 

o. 

0) 

E 

T3 

<u 
to 

E 

(0 

> 

<o 
to 

0 

3 

■D 

•-  0 

03     Q. 

£  0 

i-ixa3ooooc 
s:-^  >.re  ut-)|+-i  re 

2 

a 

z 

> 

LLI 

< 

0  a 

z 

ni 

jj 

d 

■D 

Qj 

^ 

d> 

5 

C                         i-H     C   T3 

(0 

c 

0            0)  re  0  c 

cs 

4-j  i_i  -iH  re            -  ts       c 

O 

1 

c           re  03  to               <  c       0 

c 

1 

0            >  xJ  -H    »    .       i:  re       -H 

1 

•H                 -Il    03    >    c    1-1                               4-1 

U) 

4-1       >i-iCi-i-ios:         --       u 

«J 

c 

0          0)0.         03  -r-l               T3<4J3 

c 

k- 

03       z       -ocL-tJ-      r-iacci-i 

« 

L. 

D.                  U     C     0     <J    >»U-1     03            03    4-> 

t. 

tO>>-OOret03r-HO-H       --DtO 

■5 

0) 

crec*-i            i-i4->       iMto-i-ic 

</) 

c 
0 
0 

c 

•rH>re       ojoj-tJCCbO'Htoo 

0 

X       T34.<-otoo)occajy 

cbo.ii;o)re3COTH.rtcc£;oi 

^ 

0-rtl-ij!<i4JnHOQ34-iljQ3           i.1 

« 

.^ 

•HX   0   uco   u   <j«   y   CLQu-i 

3 

5 

03 

C 

•tJ>-iO            C                    03t/5            03tO 

T3 

OT3          >tO•^^>^         Q,        XI  •H>, 

■> 

0 

pc>        re       *-''to-cxre 

"a. 

f 

)-irtOJto       tO'Htoc4Jreu& 

l-l 

C 
0 

'5 

•M           2re<-H03i-H4->.rtQ3                  T3 

• 

0 

toto       xjfH'r-i-HU       Qixtore 

■0 

0 

0 

*^ 

C4-ia3       Q34-i4-io)i-ii-i4-ireo 

c 

bo 
m 

c 

c 

00 

c 

oyj:.ii>-rt3T-,o*-'3       u 

(0 

M 

N 

CO 

yo)wy       M        ou-lwo>^ 

- 

-^ 

ra 

s 

> 

•1—)         OtO-H-lj                 E'l-'tO^ 

•• 

03 

03 

■oocyrextoD.o3cu-rt3s: 

(fl 

c 

0 

2 

031-i-H-o       •H4-'      rHorer- 10 

"S 

•H 

1 

CO 

to 

^ 

boo.         OtotOOCXC>-i-HTH     - 

w 

•b 

r— 1 

1 

O) 

<0 

c 
.0 

re       tooo3co)o-rti.i       xi-i4-< 

"0 

Q) 

OJ 

4-» 

1 

03 

c  bo  ■'-'  &  th  0  -r-iT-i  to  0)  c  -iH  re  01 

a 

0 

CO 

10 

E 

^-- 

OC 

recy       ca.o4-ic>-iHto>j^ 

■H 
> 

0 

0 
in 

3 

(0 

(0 

E-i-ioi-retouyo            c        y 

U 

■— 

0) 

(O 

0 

>T-)ljD.Q3Q.3D.>4-ltOOOI3 

«> 

^ 

Ll 

CQ 

U- 

> 

il 

tOrtOXEI-i          utoo-o    Q.X   <-> 

c 

<U 

« 

(0 

:^ 

rtQ.tj       0       bo*-'0)       reio*-'C 

0 

0 

m 

ro 

c 

!c 

^..^ 

<0 

to 

3 
0 

X        Q.       ytoctoucoo;        re 

* 

en 

£ 

(U 

)— 

<n 

U                   •              -H-r-lC                01-llJl-l2 

0 

c 

0 

bo 

£ 

0) 

.iiocrectt3>oto-H            0 

0 
0 

0 

!c 

C 

V 

•0 

yT-)O0)o       reyre4-<cobou-ic 

4-> 

S 

1 

03 

c 

C 
(0 

ore  -H    1-1  -H           Q.fl3>U3C         -H 

UEJ-'rt4-i.                U                PO-rHl-l 

t* 

0 

3 

^ 

c 

Q 

9 

03   i-' 

x)        u        yioij       ^i-i-Hooto 

E 

c 

1 

(U 

"  y 

Oc— (3T3303O>>y-iJl-ib04-'4-' 

0 

0) 
bO 

l-i 

to 

2 

C    0) 

orei-ici-i-HT-,reotorecyu 

(D 

E 

4-* 

E 
k_ 

to 

a> 

.5  0 

E»i.i4-'re'tjyre>yc>oo3a3 

« 

1.1 

to 

(0 

(0 

03    Q. 

OltO.— ttOCEX-OO                 Q.T-) 

♦- 

0 

< 

c 

iZ 

c 

a> 

c 
g 

TO 

•  >cboco>        booyijtotoo 

3 

t- 

<D 

0 

n) 

Cl 

03 

U0IOCOb0y-l-HOQ3Oreci-i 

00 

0 

0 

0 

> 

X 

(U 
CO 
<0 

a: 

UJ    S 

actoy&jyreox&i-iy-iXMQ. 

kl 
© 

0) 

E 

0 
"0 

a> 
E 

To 
0 

3 

03 

> 

>-  0 

03    Q. 
-C    0 

'^ 

TO 

k. 

ro 

03 

T5 

tj 

—  t: 

m 

z 

Q. 

Z 

^ 

liJ 

< 

0    CL 

t^ 

« 

ii 

6 

-6 

0) 

""•' 

d> 

b 

< 


u 

-£. 
o 


B 
a 
a. 
ti 

c 
< 

c 
a 


c 
o 
O 

CD 
3 

■g 
'5 

•o 
c 


u 
e 

Q. 


C 

o 

« 
Q. 

o 

o 
E 

3 
M 

e 


■u  — 1   5        1 

-J       «           ._) 

-J    >. 

"tT 

"?" 

_• 

V               — 

■'^     C     u     'Jl 

—     ^J     — 

.^ 

Jj 

5 

-H 
■3 

1 

>«    c    X         a. 

—     0—13 

en    ^  _y  •.-^  -^ 

•X 

-_ 

1 

1 

0   -H     u       • 

—     ^    <    ^ 

y 

— 

i-c  --I  <r    >. 

u   ea:        c 

3  •;;       ' 

-3 

X 

1 

H 

tt)  a-    a    -  4j 

-J    c:    01  — 

-    ^    J'   ,• 

1 

1 

u 

tlO          =    t-l   — 1 

cu  — 1  ^ 

^ 

5 

— H 

1 

o 

« 

1 

' 

H     =     0       -    'X 

•J-.    ^     4-1    m3 

j3    *j     "U     3     *j 

■J 

•J 

( 

c 

nj    a)    u  cN    u 

•Jl 

y    u    73    •n 

cu 

■p4 

1 

■ 

c 

J=     01              -    V 

U     C3    -3     01 

•  as    0   — 1  .H 

ui 

4J 

, 

<1 

u  J3   m  "    > 

x:   3    =    y 

y         =.  ^    y 

-^ 

y 

U 

i 

t— 1 

l^ 

■H 

0            cu     C 

y    --   u    3    3 

cu 

— 

i 

cu 

1 

C    01     •    -J)    c 

— 1     -            01 

■rt    u    c   —    -; 

3 

-J 

^ 

1 

1 

•H    ra    «    t4   3 

QJ     .^      ••   'H 

■*j    y   U           1- 

^ 

a 

1 

. 

r-H 

•S     N     SJ 

>.  y 

^4-1                 Jl     U- 

•J 

>< 

^j 

! 

^ 

o 

c        a  -H   .. 

C     0)    4-1    C/l 

3     3     >^    3 

CU 

" 

-J 

2 

c 

£ 

c 

01       11     -H      Ou       S 

0       3     -r-l 

y    "  ^    '" 

u 

4J 

••J 

0) 

0 

00 

U  -S  su          0 

4-1       C      CJ      I*- 

3    CJ     cu     =     cu 

4-1 

•H 

c 

■o 

*H 

i 

T-t 

XI                              .-     4J 

Jl    aj        0 

4-1         CL  3  -yi 

^ 

3 

3 

■H 

4J 

• 

71 

a)   c.  (n    'Jl 

0     >   j! 

■H     c      E    ~ 

0 

en 

' 

« 

_C 

Oi 

« 

Ul    t-i    U     OJ     3 

a  <   u    E 

-H     3     0     0     3 

y 

C 

a 
c 

« 

OJ 

"E. 

o 

nj    01    0  r-4  aa 

0    3 

CU    en   CJ  CJ   — 

3 

u 

1-1 

c 
2 

j=  3:    U    OJ 

aj  Ji  >.    o 

Jl    cu 

-0 

•H 

y 

a. 

a 

^ 

c 

0 

■H     CO    c 

^    u         'Jl 

3   Z    u     y    u 

y 

-J 

OJ 

1 

n3 

M            -tJ     C    -H 

E-     0     3     3 

cu          y  J3    y 

•H 

CU 

CC 

D 

as 

ty 

a 

J3 

1 

> 

1.       .    -H    < 

>•   OJ  z: 

C/l    w     'Jl    ^     ^ 

U 

U 

^^ 

u 

1 

u 

n:    OJ  U          •" 

z 

1-3             3 

U 

•^ 

T^ 

•H 

u 

• 

3 

3 

aj    CJ         Jl    c 

OJ    3           cu 

y    0    y    ..   y 

CU 

-3 

^J 

> 

u 

o 

^ 

9 

>,  -H   J)    0    aj 

cc    11     c    •-* 

.3    iu     rU     CO  CJ 

y 

u 

CU 

c 

e 

u 

O 

u 

9 

u-    CO    J     £ 

-3    Z    •-<     C 

■"           .C     3 

z 

3 

M 

CC 

,  . 

1 

a. 

OJ 

o5 

0 

0)    UJ                    C 

•H                        U 

en    u   — 1    3 

■X 

3 

■-J 

a) 

•H 

1 

^ 

C/} 

■U 

? 

U-l 

en 

0)     Q     'Jl     C     0 

u  0  -*    0 

to  cu    y  -a    0 

cu 

'J 

-3 

E 

M 

■^ 

-^ 

C 

Ij              iJ     -H    -J 

x:  0    cu  <i- 

3         >,  —  -1 

J3 

u 

ra 

1> 

CO 

1 

C 

a 

^ 

cc 

OJ 

_o 

^     C     0             OJ 

tr    m    iJ    — 1 

—1    en    y   --4    ij 

. 

T3 

a 

g 

o 

■^ 

« 

y 

4-1     0     OJ     fl     > 

tU     '-      --H     — 

C    iJ   3     3     3 

y 

X 

3 

< 

iz 

9 

i-l 

1 

3 

4-i     -r-i     N       01 

CJ         a.  cu 

c    y         23    y 

y 

y 

c 

> 

< 

4.) 

-u   -Jl   0    ^  -a 

..    Jl   u 

3    y    ..         > 

•-^ 

. 

^ 

m 

>v 

u. 

•H 

'^ 

U)     3     U    ^ 

=     cu     0 

u  -1-1  ji;  x:    3 

X 

^j 

X 

< 

J3 

• 

[5 

a' 

w 

4J 

9 

cu  ca    c  :;.  11 

•H    y   =    u 

0    1-    0    3 

4.J 

■H 

cu 

u 

£ 

n 

1 

•Jl 

3 

n.                   -Jl 

■rt        a 

y   >j    cu   u  CJ 

y 

'Ji 

=1 

u 

^ 

1 

5* 

c 

0 

•J3  x:  -0    3 

aj   1-    3  u_, 

-1    c  a.    cu 

y 

■H 

t— t 

r3 

^-^ 

£ 

o 

'^ 

»— t 

•0 

aj  -     u    c    1 

^    y   cu 

•H                y    -J 

-•— ) 

J2 

^. 

c 

u 

i 

1 

8" 

'Jl 

C 

x:    <     3     C3    -3 

cu   .—   -t    c 

^  —    >>  en    3 
3    y    <J    y    3 

3 

•-^ 

y 

0 

c 

il 

T 

c 

M 

a 

^  2    en         OJ 

3  --   t4    aj 

1-1 

•X 

3 

^ 

M 

£ 

Ci. 

5 

Q 

c 

§ 

< 

9  - 

en        ^    X 

c-  -H    OJ  -0 

3    -H    12:     •J 

Q. 

2 

^ 

E 
c 

^ 

f 

3 

^ 

-J 

u  0 

U              ^      U     -H 

C/5     33      -J      U 

•Jl    3          en 

0 

X 

c 

0 

c 

-J 

5 

■Jl 

c    •. 

0    UJ     0     -3     E 

>.    cu 

3    T3     3 

y 

^ 

cu 

• 

ra 

p 

u 

» 

^^ 

i 

< 

2  0^ 

u-i     0    "^     C- 

en    c  XI  CJ 

•Jl  c   =   3  s: 

X 

X 

s 

£ 

O 

r~ 

JS 

4-t 

y  — 1    Jl 

y  --^    s    "u 

y 

•X 

.tr 

0) 

iZ 

i 

c 

o 

o> 

It 
1  = 

J]    3    OJ    OJ    :: 

rt           OJ    11 

^3-3 

Ij 

u 

H- 

< 

i-i 

< 

J 

a> 

« 

•  • 

E    0    M   u    0 

u    >,  ■_,    y 

y  -C   CJ    -Jl    c: 

-^ 

y 

•e 

u 

"5 

3 

e 

^H 

cc 

U 

cu  -w    u    3    1- 

cu   -^  :u    cu 

cc  y          1-    T 

>, 

S 

1 

o 

"J 

s 
E 

w 

a 

■^^ 

o 

OJ 

-0      4-1       Ct       4J     tk- 

x;  "'■4         c. 

3    >    >,   y 

u- 

4-1 

-2. 

—1 

e 

u 

2 

> 

J2 

<    cu  x:    u    u 

CJ      —        •-     CJ-4 

<  —    y   w    -- 

3 

— • 

3 

o 

0 

OJ 

a 

3 

^ 

E 

I-    U     3     01 

•-4          . 

3  —    u  -- 

r— 1 

fl 

w 

u 

CO 

r^ 

^ 

.?. 

!}5 

u 

OJ 

.01                  U       4.1 

■0    y   CJ  "3 

•Jl    >  —    3  — 

_- 

CU 

-0 

z 

Q. 

CU 

Z 

H 

> 

UJ 

=3 

< 

s: 

0  a 

U     :l.   C    4J     ;u 
s:    C  -^    en    3 

C     cu       .     3 
cu    —    S     cu 

3    3    cu    3    r: 
-J  — 1  >    —  z: 

cu 

eg 

^ 

6 

•b 

• 

"" 

6 

OJ 

■J. 

'  "J—-. 

-v.  — 

=   4J    c          3 

1       1 

— ^      CJ                         1 

jj 

OJ           3           0 

^    y         1 

-13-3             CO 

y 

•^    u    0 

u    =.  y  -3 

3      Jl     3              3 

■X 

IJ    0               -0 

^    E  -"I    c 

y        CU         3 

3 

it 

01  -w    en  x:    OJ 

u    0  -a    cu 

■Jl     3                   -J 

— 

3^ 

^j 

Q,     t-     -H       4_J       4J 

^o;3^ 

y    3    3    ■- 

y 

c 

X  a.  x:  -H    cu 

u         3    y    3 

cu 

M 

1 

u              3    u 

cu  r   c 

a.    3  —    cc  3 

■X 

— H 

£ 

-T3           0 

-H     ^                 -rt 

3  a.  -3 

'X 

'Ji 

■"     •    J    aj  ^ 

—    Jl    y 

—4                 — H        — 

cu 

CJ 

C     'Jl    T3     4-J     cu 

3    ~  —    ? 

.       t4       1_       '^       -J 

s: 

a 

LL. 

cu    a)    ru    cu  — . 

U   ^     OJ    -H    — 1 

^   <         -^ 

>^  C3    y  ^    t: 

c 

5 

— *   (0  x:    0   0 

^            C    -H 

"cu  -^   til    §  a 

y 

CTJ 

uh    y         0    u 

~«   y  -•   u 

4-1  T3    -u  -0 

CO 

^ 

o 

•w    en  _Q    en 

3    J3           li. 

— 1   u  s:        ^ 

-0 

u 

U 

< 

c         E    'Jl    aj 

y  =->    en 

3          3    y 

^^ 

■^ 

£ 

U 

-J     l-H 

oo  OJ    cu   <  x: 

3           —     OJ 

-      0        >,    -r-l        X 

v-i 

fl 

' — » 

1 

3 

wi  J 

-w  — (  _j 

cu     ■•    OJ     N 

y    y    1-         3 

^ 

a 

4-1 

xj 

9 

<    =3 

Jl    Q.          00   01 

u.    y   4j  -H 

E         3  Ji:    3 

■H 

tJ 

O 

C 

•H        •      C      )-. 

u     0     V-i 

3     4-1    J     U    C/l 

cu 

U 

<U 

OJ 

l-i     U 

e 

J^     4J      U     '^      OJ 

y    0  3:  3. 

as    y    cu    CU 

0 

, 

c 

Ui 

4-1 

Q. 

01     OJ 

£ 

4J    ^H    2;     4J    ^ 

^     c 

y    y  a.    ■- 

g 

•H 

•M 

c 

-H 

0) 

t> 

.□    XI 

•" 

—13           -H    8- 

r-<    '^    ~J     01 

>,-■-;  Cl           Jii 

— 

U 

-H 

g 

x:    0) 

>- 

•> 

E    E 

0 

3    E      -    3 

4.*       "j       E 

=     3             3     u 

■H 

a. 

U 

u    u 

3 

o 

1)     Oi 

, 

n.  en 

^J       4J        C 

y     U    3     0     3 

• 

^ 

« 

U     3 

4-1 

2:  s: 

c 

4J   u-     3     S       . 

••    CU     c    a:: 

•n    c  y    •x  >- 

y 

= 

" 

< 

^j 

<    4-1 

a 

T3 

a 

y    0    0    0    en 

CO  3:    y 

eu         Z    I- 

u 

T 

■— ( 

"(5 

U 

li 

? 

> 

aj        J-.  u    aj 

c           c     cu 

y    y         y    3 

cu 

■— t 

CU 

G 

s. 

«    aj 

4-1 

O 

^    Jl  0         4-1 

•H        »    'H 

<  x:    y  '-4    y 

^ 

"cO 

(--* 

=- 

O.    4.1 

•^ 

V 

•^   u          cu    cu 

-0    y   4J    •Jl 

'J  x:  ■—  z 

— 

(U 

1 

1 

rz   -H 

J= 

(A 

1 

s:    u  <         -H 

3    y    c    -u 

c         4-4    y 

■Ju 

•-H 

^ 

J;! 

ini 

CO 

u    J= 

o 

a: 

> 

y    aj  2    en    u 

— I    cu    0    3 

cu    U          -)      • 

— 

E 

en 

1 

M     U 

I- 

< 

1-4  — n  c/3    cu    0 

U     -H      CJ 

y     0     X           y 

X 

fl 

■o 

a 

i 

^ 

^     U 

< 

cu    0          3    Jl 

c  a.    1-    y 

■H   u-i     cu     .«  — . 

y 

*> 

^ 

e 

u 

n 

C    < 

e 

J 

• 

U     0)             Jl 

•H              ni      -— 

1-1                 XX 

--4 

•0 

"? 

a 

ii. 

5 

n 

Oi 

1        < 

u 

Qj   n.x:  -o  < 

U     4-1 

y    y    •x    4-1    3. 

1-1 

U 

• 

rJ 

9   * 

> 

.J     0) 

Q. 

u. 

-3-       • 

w 

a      ^    c 

en    0    c     > 

E  ^    4-1    u    u 

cu 

-u 

ai 

^^ 

CO 

-^ 

■^    D. 

fl 

l~-    <    ^ 

■5 

3 
0 

cu     CO           cu    13 

^   XI    "   0 

<  j3    y    y    y 

x: 

>% 

u 

s 

"in 

O     IS 

y 

(S 

0^      •     1 

y    3  x:         c 

y    u          1 — 

•-1    y  -^  j<: 

ij 

4J 

4) 

t- 

r-    u 

en 

• 

rH     J    U- 

en  — t   ij    OJ    cu 

aj   cu    y  CTs 

-    X    -r-i    3    JI 

•h" 

bl 

C 

£ 

1 

1     M 

-o 

> 

1    CC 

-a    c  -^    y 

•rn  3:     y   — t 

y    c    3    1-    CO 

.  • 

x: 

v 

00 

■C 

a 

00  -o 

c 

tn  -3-  01 

■0 

c    c    3  -H    c 

0         u    1 

I.    3    u    a.  3 

cu 

e/l 

^ 

^ 

tH 

i 

3 

i 

a 

vO    c 

fl 

•u  00  H 

C 

cu      cu              4-»      0 

ij    •»  x:  » 

3      Cl.    Q.             3 

-3 

•"^ 

C 

■Jl 

£ 

O 

5 

a^     :3 

-J 

c 

4J    ON        , 

0)  —    :i 

9 

— 1  ^    C    y    en 

a.  c   ij  vX) 

»j    X         -a   a- 

•H 

E 

< 

o 

^ 

li 

« 

O 

-J    -J 

"^^ 

.9 

<    •  ri 

ti    0     cu     D. 

0             (JN 

u    y    3    y 

U 

cu 

E 

o 

J 

u    , 

u 

^  "^^ 

^ 

« 

en         OJ 

0  0 
c  • 
.2  0 

CU         -th    I.    E 

CO   4J     c    -H 

y    1-    CO  4-1    c 

3 

c 

c 

•   00 

^£) 

11   ^ 

•0  4-1    a.  0 

c    en    0 

iJ          -1     cu    -1 

--4 

"cb 

^ 

a> 

" 

i 

< 

e 

ai  .n 

OnI 

5 

en   c    cu        jz 

•wo          E 

ft     c     'Jl    —> 

Ci- 

tn 

'J 

3 

'w 

•   0^ 

^^ 

0    ta    y 

•H    cu  T^    00  H 

C    33    ^     0 

x:    y    y    y    y 

— 1 

t^ 

« 

Si 

u. 

C/1      ! 

s. 

X 

c 

<  — 1 

"^*. 

OI 

oc 

fl    -H   - 

y    c 

c         c    u 

y    y  -o    u  -a 

" 

X 

< 

■^ 

^_ 

g 

•    "-V. 

< 

'Jl    >, 

X3     C     0    -H     c 

— (     C     cu    u. 

)-.     J3                       -H 

>, 

•a 

0 

o 

<U 

<  < 

kJ 

'Jl  u  : 

£      CU      J)     4J     -H 

3   -H 

<                      y      r-l        X 

y 

y 

• 

i 

u 

9 

j: 

m 

« 

■^^ 

t/5 

? 

a    n)    a 

«  a 

CU  J3    en  ^    E 

c 

•X    X    cu    so  :<: 

p 

a. 

H 

u 

3 

•o 

UJ 

CQ 

> 

r  z  2 

-J    V-    cu    3    cu 

-0    y    0     • 

y    cu    1-    u    c 

4J 

z 

2 

a. 

z 

1 

1 

1 

1 

£  0 
0  5. 

3             Jl    -^ 

'Jl    c    c 

1-4     C    -^     0     OJ 

U      -J     -H     4J 

CU      CU     4J      'Jl 

3    — '    -rt     lU 

D.  j:    y    y  -w 
cu         >    >    u 
u    V  ■-•    V    a. 

4J 

cu 
3 

-0 
C 

<g 

£) 

I 

6 

-b  i 

«i 

— 

1 

0 

Z    0  x:     y   33 

•u  a.   4-1  lu 

X  x:  •y    X  ey3 

J3 

-3 

I  ■ 

I; 


u 

o 
a. 

o 

c 
a 

o 
o 

£ 

o 

c 


o 

■S. 
o 

a 


> 
£ 
e 
IT 

« 
c 
o 


a 

3 

O 

c 
o 

3 

O 

s> 
£ 


« 
o 
Q 

JC 

_o 

J= 
S 

CO 

6 
o 

o 

C 

o 


■a 

c 
a 
n 

3 
O 


M 

o 
O 

T3 
£ 

E 


o 

i~  £ 
2  5  2 

Ji  ^  o 
5il  S 


lU  Q. 


c 
o 


O    03 


a>  _ 

Q.  O  " 

£    (D  2  E 

O     ™  «  M 

O  Q  S  Q 


c 
o 
a. 

CO 
(D 
CC 

CO 


O 

o 


CO 

Z 


c 
o 

o 
o 

_i 

aO 
<D 

E 

ni 

Z 

o 
o 


^  I 

o  c 


C 


01 

tn 

< 

■H 

T3 

■H 

tn 

E 

a 

< 

Q 

■  «-t 

m 

w 

g 

. 

u 

C 

ea 

C 

e 

C 

0 

e 

E 

n 

o 

0 

•u 

H 

■p 

u 

*J 

O 

■M    < 

■■-1 

in 

flj  r: 

,-4 

4J 

o 

c 

u 

<i 

0 

u 

m 

o 

a>     ' 

a 

H 

■  H 

a  c 

0 

U 

x: 

UJ 

O    0 

a> 

u 

■U 

4J 

■H 

4J 

c 

•u 

w 

3 

> 

•D    10 

5 

O 

« 

•-* 

0 

■rt 

c  o 

z: 

Q 

Ul 

Q 

«    (0 

o 


T3    H  O 

^    ^  -H 

01  J3  I/) 

■H     3  H 

u  a<  >  < 

c  lu  a 

•rt    o 

a  4J  c  -H 

M    C  H    » 

01  Lj    -H 

«4-l     E  0)    >W 

O   4J  0)    Cn 

^  C    C 

S   «  ■<-<   -H 

■*-»  a  cr  u. 

H  01  c  a 

u  o  to  to 


J< 

M 

a 

Li 

u 

« 

O 

o 

4J 

» 

» 

•1 
-H 

U 

c 

u 

U 

T3     H 

o 

-H 

O 

^   -^ 

■rt 

w 

n 

9   J3 

to 

ja 

tn 

■H    3 

r^ 

3 

< 

u   b 

> 

< 

o. 

tr 

■rt 

E 

c 

01 

e:  <u 

Q 

o 

lu 

u  < 

■rt    o 

^ 

■p 

0 

O  E 

u 

c-o 

tn 

3 

a  4J 

c 

^ 

o 

.tJ 

< 

tr   - 

to  c 

•H 

0 

IS 

B 

E 

to     0) 

01 

U 

■r^ 

0) 

CP 

u    E 

01 

'U 

*u 

E 

- 

in  T) 

O     4J 

0 

CP 

o 

4J 

c 

0)    f^ 

u 

c 

c 

U 

o 

^    u 

>1  « 

r4 

■rt 

>. 

a 

4J 

v-  .a 

4J     O, 

CP 

u 

4J 

0. 

in 

a   E 

-rt    0> 

c: 

a 

•rt 

01 

0 

X    « 

U  Q 

u 

to 

U 

o 

m 

u  u 

w 

in 

■p 

c 

■U 

0 

O 

u 

< 

in 

£ 

3 

tr 

£ 

c 

- 

U 

■-t 

c 

« 

•0 

o 

tn 

rH 

■p 

tn 

■H 

tn 

<o 

3 

o 

z: 

O 

m 

r-t 

3 

« 

T) 

T3 

o 

9 

0 

u 

r-< 

ki 

*J 

TJ 

C 

.— t 

4-1 

L« 

-H 

(J 

o 

« 

4J 

A 

C 

■P 

« 

Tl 

9 

4J 

JJ 

9 

»l-l 

e 

u 

10 

U 

«J 

tn 

9 

^ 

el 

9 

C 

tn 

u 

■P 

© 

in 

O 

.-* 

■o 

4J 

•D 

i-H 

9 

> 

9 

H-l 

tP 

0 

in 

3 

tn 

■H 

a*  o 

+j 

H 

- 

.-1 

c 

^ 

c 

c 

9     O 

A] 

U 

tn 

tn 

-H 

tJ> 

C 

■H 

9 

C 

w 

4J 

£ 

c    u 

10 

B 

C 

9 

0 

« 

« 

9 

a-H 

*J 

■P 

9 

9 

>,*p 

c 

« 

■P 

u 

rt 

■P 

u 

U 

-H     4J 

>. 

tr 

u 

■H 

s 

S 

m   u 

c 

in 

■H 

n 

rt 

tr 

■H 

j:: 

U 

-H 

JH 

in 

9 

Li 

a  « 

tn 

T3 

■H 

4J 

4J 

9 

U     9 

9 

4J 

rt 

S 

C 

1-1 

u 

3 

> 

u 

c 

l~i 

fl 

«  z: 

C 

10 

o 

« 

9 

« 

> 

tn   a 

e 

JiJ 

•. 

'H 

p 

TJ 

H 

a 

Li 

Li 

L< 

3 

0 

o 

u 

>i 

(0 

0 

Jj 

T) 

JJ 

9 

O 

13 

<Q 

M 

C 

^ 

tp 

rt 

l-i 

tfl 

9 

*J 

9 

u 

Li 

9 

in  u 

fl 

TJ 

C 

«J 

U 

u 

c     - 

C 

«8 

0 

■H 

a 

0 

a 

JJ 

in 

tn 

14-1 

9 

a 

a 

■a  Q 

3 

tr 

c 

3 

4J 

4J 

a 

(0    9 

U 

s 

■H 

JJ 

3 

u 

tn 

J.* 

c 

c 

O 

u 

« 

c  s: 

JC 

c 

« 

tr 

0 

■H 

tn 

E 

•-I     Li 

0 

9 

■P 

3 

in 

■r^ 

o 

tr 

c 

u 

fl 

u 

■H 

4J 

■H 

«4-l 

^ 

-H 

3 

TJ 

o 

^ 

3 

tr 

9 

u 

c 

c 

J= 

9 

tn 

^  ® 

(0 

T3 

H 

tfl 

-H 

*4-l 

KT>  +J 

- 

-H 

3 

9 

a 

9 

c 

s 

ip 

-H 

0 

4-1 

9 

TJ 

^ 

Q« 

« 

tn 

9 

U( 

J3 

0 

^ 

c  u 

tr 

in 

t-i 

u 

c 

C 

■H 

o 

T) 

Li 

••H 

OfiJ 

9 

c 

>^  H 

u 

T) 

(Q 

—t 

H     9 

c 

■P 

3 

XT' 

■P 

TJ 

c 

9 

4J 

9 

<4-< 

TJ 

« 

«  e 

c 

t7> 

in 

^ 

£ 

c 

to 

T3    JJ 

-H 

> 

tn 

JJ 

■  r^ 

c 

U 

c 

C 

rt 

9 

U 

TJ 

■H 

-H 

1-1 

3 

0 

3 

^ 

« 

9 

KT 

2 

3  -^ 

■P 

9 

c 

-H 

tn 

tr 

9 

to 

CP 

C 

9 

<U 

3 

Jtf    + 

■p 

0) 

O 

« 

4-> 

Li 

-H 

9 

-1   Si 

j: 

U 

o 

c 

-H 

C 

■H 

^ 

-H 

a 

-H 

>, 

^ 

u  o 

10 

XJ 

0) 

u 

U 

tn 

•o 

U     U 

tji 

C 

o 

Ui 

TJ 

tn 

c 

a 

in 

o> 

CT 

in 

•H 

Li 

■P 

^ 

«  »* 

O 

■r^ 

c 

3 

0 

0 

« 

— 1 

C     i-' 

■-^ 

9 

9 

3 

C 

9 

o 

CQ 

9 

1 

c 

c 

3 

0 

-•-1 

3 

Oi    ^ 

03 

w 

(0 

4J 

a  jj 

Q 

in 

•H    « 

■-H 

(M 

u 

(U 

rt 

Q 

u 

u 

TJ 

M 

9 

M 

U-l 

H-l 

U 

li, 

P     H      I      3 
Li     O     9    <P     O     C 


U  4J  H  3  C 

H  rt  rt  X  -4 

>  JS  -P  3 

Li  JJ  9  ^  in 

9  p  e 

in  4J  TJ  3 

U  -  C  H 

^  9  -H  rt  C 


O     4-» 

u    o 

a  j= 


9 

« 

Tl 

C 

-P 

rt 

9 

9 

> 

C 

o 

•H 

i-H 

>H 

C 

9 

0 

-H 

P 

■— 1 

—1 

-H 

u 

4-> 

U 

« 

a 

tP  TJ 

rt 

4J 

C 

C 

M 

TJ 

9 

in 

<*4 

9 

rt 

■H 

C 

■P 

c 

O 

0 

3 

■iH 

H 

■— 1 

9 

in 

o 

in 

in 

« 

C 

IP 

P 

9 

U 

9 

TJ 

0 

r-t 

C 

■H 

E 

U 

TJ 

C 

-p 

■H 

0 

c 

u 

rt 

C 

rt 

■H 

E 

-H 

Si 

9 

*u 

9 

c 

V 

u 

V 

p 

e 

C 

o 

o 

rt 

9 

9 

3 

e 

tp 

e 

o 

TJ 

JJ 

TJ 

in 

0 

■H 

^ 

c 

O 

J3 

u 

in 

TJ 

3 

9 

0 

3 

9 

9 

C 

•p 

O 

O 

jJ 

in 

U 

Tl 

rt 

0 

tp 

CO    <    B. 
U    E 


E  J3  — 

«  EC 

U    £  X 

Q     «  > 

E  «  - 


Ul  .rt 

C  ■'< 

o  > 

E  tl  — 

E  «>  ca 

■rt  B   S 

u  o   > 

o  to  — 


o 

01    in 

-rt 

■•*   >. 

m 

<u  to 

tr 

a 

c   c  — 

4J 

■rt     (0    (0 

u 

k.  ja  s 

0 

a  ki  > 

z 

to  a  — 

a 

-  T) 

• 

9 

u    c 

n 

er 

0     fl 

t> 

10 

■u 

in 

u  c 

c 

c 

Tl 

Tl 

« 

01     0 

o 

0 

tn 

01 

ki 

a 

c   -^ 

■'^ 

■rl 

c 

K 

« 

Cb 

c  u 

.u 

4J 

o 

■H 

> 

■ 

0     rt 

« 

o 

-rt 

£ 

u 

a 

U  -rt 

u 

<< 

3 

> 

n 

tj 

o 

■rt 

E 

u 

u 

9 

X 

ug 

4J      E 

<W 

iJ 

« 

u 

< 

01     0> 

■rt 

•> 

in 

to 

ffl 

^ 

E 

0 

01   o 

T3 

Tl 

c 

3 

4J 

J3      - 

u 

O 

>-{ 

o 

c 

g 

tr 

c 

- 

u    u 

■f  aE 

ID 

u 

0 

to 

0> 

0) 

«    » 

to    E 

■M 

•ri 

B 

ly 

X   -kJ 

n) 

■p 

lii 

-H 

4J 

- 

in 

0.73 

m 

c  a. 

o 

W 

-H 

u 

c 

01 

O 

■H 

in    0) 

o 

3 

c 

— 

« 

01 

0 

— 

-H 

^ 

u 

— 

10  j:: 

— 

c  -^ 

Tl 

■ri 

CO 

o 

a  iJ 

ID 

U 

01 

ja 

<< 

m  u 

< 

u  ly. 

« 

u 

X 

VI 

in 

s 

«I 

> 

E 

S 

E   k. 

■Jt 

01     1 

■rt 

a  > 

c 

c 

0 

> 

£ 

01 

flJ 

to 

\  o 

£ 

>   M 

> 

« 

^^ 

o 

M 

CO 

•^ 

U 

Q 

U 

— 

D  D 

— ■ 

, 

o 

* 

^ 

' 

t; 

c  -^i 

CO 

w      ^     C 

3 

O 

o  "—  o 

—    -    Q. 

■^i  e 

t— 

_C 

5  s^ 

; 

to 
O 

O 

_ 

■o 

o 

o 

o 

r 

TO 

o 

E 

£ 

i 

^ 

*    o 

CO 

UJ 

"c 

( 

d 

LU 

' 

<I> 

c  S 

o   o. 

e  E 

' 

o   o 

CL     O 

•o 

\ 

"S" 

i 

o 

i 

O 

: 

o 

; 

n 

^ 

o> 

'lo 

C 

o 
a 

■ 

in  -n 
£5 

"5 

>,oJ 

. 

— 5 

G)     E 

u. 

Dl   « 

<  2 

i 

5 

( 

o 

■ 

_>. 

1 

o 

o 

■a 

>. 

■D 

:= 

01 

£ 

E 

CO 

o 

c 
o 
a 

c 

V) 

1 

a. 

0) 

i 

ca 

c 

} 

_c 

10 

CI 

E 

_>> 

ul 

c: 

o 

o 

o 

1 

3 

2 

1 

U 

re 

; 

10 

Z 

> 

i 

o 

^ 

£> 

! 

5 

E 

u 

_D 

C 

(U 

• 

> 

: 

"c 

C 

o 

— > 

c 

i 

u 

i 

o 

o 

' 

to 

c 

•0 

o 
E 

z 

o 

>. 

■        z                              i 

JO 

ra 

JC 

2 

1 

o 

u 

i 

o 

i 

^- 

o 

< 

£ 

CJ) 

fS 

! 


o 
£. 
'o 

w 

a. 

•o 

$ 
o 

Q. 
O 

k- 

Q. 

a> 


in 

c 
o 

to 
u 


CO 

o- 


3 

o 

>. 

D) 

c 
r 
o 

Q. 
Q. 
D 
CO 
CO 
O) 
CJ 
k- 

3 

o 

CO 


c 
o 


o 

CO 

(D 


o 
c 

75 

c 
o 

T5 
CO 

>. 
C 
CO 

o 

> 
o 

a. 

o 

w 
o 

(0 
Q. 


CO 

13 


I      I 

y  o 

•r-l     3     U 

Q.  w  x> 
(fl  C  01 
U    O  -rt 

01  J3  i-H 
(fl  -H    3 


C  T3  XI 


C    O 
t^  «-> 

•rH     M     O 
CO     O     > 

a;  cQ 
oj  a; 

bOJ5  -rt 
C   ••-*   J-* 


c 
o 

E 


a.u-1 

3    O 

C   to 

•H     0) 

o 

rH     (0 


1-1 

0)   jn   -H   -H 

q;  4-'  ^  x: 


CJ  XS    01 
0) 


a 


CO 


c 

c 


>    O  T3 

E  rH 

1-1  T3  .O 

•--I  c  e 

CO 

bo   -  to 
c  c  to 

•i->    bo 

a; 
^  to  > 
to  a;  to 

•-H  T3  J= 

a. 

-c  tu 
T3   bo  > 
c   3 
to  o    - 

IJ    c 

bojr  o 

■iH        to 
u    »  to 

01    QJ   -i-l 

OJ    to    E 

C     to  J3 
■r-l    J2     3 

bo  i:x  to 

c 

q;        CO 

bO-H 

<u  c  s: 

CJ    -H     •U 
•H     C 

>  c 

1-1  to  y-i 

OJ  i-H    o 

to  a. 

c 

i-H  rH  O 
r— I  CO  -H 
3     3     4-< 

U-l    -w    o 

O.  OJ 

to    QJ    to 

o 

C    1-1 
O    0) 

U    -H 


to  u 

bo       c  to 
c        o 

<u  Ts  a.  0) 

01     CO     Q.  -H 

0)    CO    bOT3 
1-1    o 

to 

C   T3 
bO  C 

•H     (TJ   rH   -H 
to    CO  i-H   rH     O; 

to  0)       ox; 
ts  "O  y-i  <-> 

c 


u 
-o  o 
o;  CO 


<V    CO 

>   o 


c  c 


o  u 


3 

t:r 

01    CO    CO    to    OJ 
u    OJ  ^ 
a  03 


>  5 

1-1 
o; 

CO 
bo  C 

c  w 


QJ 

a. 
to 
o 
to 


c  - 
o  >, 
a.  -tJ 

•k-'    3  -H 
OJ  1-1 

OJ   bo  o 


to 


JT    QJ  J3 

■l-J     QJ  tJ 

C  3 

•H  O 

to    bo  t/5 
Q)    C 
O    0) 

•rH  to 

> 

u  j-j  c 

OJ   c  o 

to  OJ  -w 

-o  to   o 

•H  O    T-l 

bo  to  CQ   -w 
C    0) 


^  3 

^  < 
to 

e_i  OJ 


VJ    O    1-1 
to    1-1    to 

O.      O.TH 


to 


1-1 
u 

OJ 
OJ  T3 

c  c 

•r-l     CO 

bo 

c 

QJ    C 

o 


to 

Q. 


QJ 

u 

CO 


*-'    c 
U    bo 
01  -H  T3 
•1-1  CO    to 

o  01  01  CO 

U  T3  I-H    ■l-J 


CO 


bOJr 

c 


CQ    OJ 


•   o 

CJ    Ij 


>4-l     4-1     Q. 

O    CO 
1-1 
>»  to  ^ 
■tj  a.  1-1 

•H    0)    (T3 

to     1-1    Oh 

1-1   ex 

QJ  CO 

>        q; 

•H  T3    >,  bo  O 
-O  -H    to    C    CO 


QJ    QJ 


1-1     QJ 
01  ^ 

oi  m  *-> 


C   4-1 


to 

.  *-*  -u 
CJ  OJ 
01  w 
•r-l    O 

o  c 
u 

a.  to 
< 


QJ 

XI 


X3  a:  OJ  rH 


CO 


to 
CO 

c 
o 


to 

3 

1-1 
oa  bo 

c 
c 

01 


O  4-- 

•■-I  -l-t 

•4-1  1-1 

to  o 


4-^  x:  f-H  pa 
c  '-'  Q.S: 


bo  1-1 

c 


>>  to 

01 


to     to    tH    r— I 


> 

o 

u    „ 

a.  QJ  3 

E  < 
O    3 

4-1      CJ     ■1-' 

O     C 
to  T3 


bO-O  73 
C  ^    01 

•rH     3   J>i 

c  o  u 
c  >  o 
to        > 


as  o  > 


OJ 

to 
to 
to 

c 
to 
> 


to 

C   *-' 
O    tJ 


c 
>>  o 


QJ     1-1 
E    3 

o.  to 
o 

-    —I    QJ 
to    QJ  -TS 


3  T3 


„   to 
>  to 

J= 

•  pa 

c  a: 
o  > 

•r-l 

w    E 

to  o 

c  x: 


IJ  > 

•"  OJ  rH  ij  x: 

C  T3  U  O    ■^ 

O  QJ  C  O 


•H  i-i  ij-i  u  as  -rt  a  > 


CO 

c 
o 


O  CO 

•H  bo 

•u  •!-* 

<J  -t-i 

O  (0 
O.   QJ 

to  > 

c  c 


C  C  i-l  3 
bo  O    to  •w 

■H    -H      CJ     CJ 

to  -M  .H  QJ 
QJ  CJ  c  ■1-' 
T3    3  J5  -H 

tj  x: 


bo 

4-> 

0) 

u 

C 

CO 

4-1 

u 

H 

c 

o 

to 

4-1 

o 

QJ 

bo 


to 

QJ 


bo  q; 
o. 
1-1  to 
o  o 
u-i   to 

TS 

•  c 
o  (0 

C   nH 


1-1 
o 
to  box:  14-1 

•H     c     <J 

o  -r-l  -H  a 

o  u  u  3 

to  OJ  -o  o 

to  01 


<  C  <  1-5 

■r-l 

to  bo<-e3  < 

ij  c  :» 

-O  tJJ     >,00 
C  01 

to  U  I— (  0) 

x:  2:  to  x: 

U  Q  B3  E-i 


o  o  o  o 


to  T3 

a, 
>.  o 

O  rH 
C  (U 
QJ    > 

•H  QJ 
CJ  73 
•H 

IW  OJ 
«-l    to 


QJ 

x: 


a. 

X 

QJ 


«  > 

C 

C  D) 

A  C 

B  O 
•H 

(U  '<-> 

>  to 

-H  -H 

4-1  CJ 

CJ  O 

OJ  to 

>4-l  to 

4-1  to 


1-1 
o 


i-l 


-o  c 

c  -H 

to 

T3 
QJ 

>.  c 

f-H    -r-l 

0)    to 
E    bO 

•r-l 

4-1     0) 
CJ 

c 

lO    OJ 


4-1 

c 

QJ 
E  QJ 
C  X3 
bO  E 

•H     QJ 
to    E 

to 

to    E 


u 

QJ 

Q.     . 
X    to 

QJ     4-1 


y 

OJ 


o 
u 


0)    4-J     o 
4-1 

3  «-l   ^ 

CJ  o    to 
Q)  E 

X  bO  U 

QJ  C  -H 

•r-l    U-l 
O   r-< 

4-1  a  ij 

3   -H 
0)    O    OJ 

rH  o  x: 

lO  o; 

x:  c 

QJ     4->   -r-l 
X5 

o  to 

iH     4-1  4-> 

iH  C 

•H     QJ  to 

>  H  Q. 

X3  -H 

E    to  CJ 

CO      •'-'    T-l 

QJ    3   4-1 
4-1  X3    Ij 

•H     to 

CO    1-1    ex 

•H     4-1 

jr  4-1  to 
H  to  to 


MH        U/ 

pa  4J 
5  (0 


y-i 


OJ 


to 
< 


to    I    c  ^--  to 

-     -H  (H  Cd    QJ 

B   rH 
IH     01 
1-1 

to        u 

-MH  T3    O 
X    01    QJ    to 

x:  OJ  th 

H     to    rH 

OJ 

^X3 

•  1-1 

T3    O 
QJ  -H    to 
•w    O    CJ    _    ., 

to  u  -H  >  j: 

tl  4-1  U 

O       -'H   XI 

a  OJ  H  c 
ij  o  o  to 

Q.  E 

^  to 

1-1  U    01 

o  eq  4-1 
B  -^-'CQ 

u  x3  "o      pa 

•iH    l-l    U  X3  s 

y-i  to  o  01 

bo  o 
Q)    OJ    OJ 

x:  1-1  1-1 


o 
I 

c 
to  XI 

E    C 
O    to 


I 


(0 

1-1 


•H     O 


«4/ 


01    3  rH    4-1 
U    O    to  -H 

c  x:  c  ij 
o 

c 


o 
I 
>%  c 


to   -H     E     C   -ri 


&    -H 


1-1 

o 


to 

CL 


o   o 


c 
o 

•-H  C 
4->  OJ 
rH 

to 


to     4-1 


U    OJ 

01     4-< 

■H  to 
14H  "O 
OJ    -H 

T3 

c 
c  to 

•H     CJ  T3 

c  4-1  to 

O  E 

-X)     U     OJ     1-1 

E  OJ       x:  •H 

(fl    -iH  4-1    UH 

l-l   <4H   rH 

bO^r^    to 

O  iH     O    to    OJ 

1-1  (0  -H  01  x: 

3    to     O    4-; 
I3-   >.tH 

x:  >  uj 
c:>  a.  1-1  o 


0-1 


c 
o 


to  -r-)         -H 


4-'     >» 
CJ    4-1 

<    •H 


CO 

w 
o  oa 

H 


XJ 
QJ 


4-J  tU 


to 
o 

I2.H 
D.   to 

O     4-' 


to 

E  H 


4-'    XI  4-1 

•H    -i-i  1-1 

>    to  QJ 

to  O 
bO  O 

c  a.  01 

iH 
iH 


>  o  OJ   o 

•H  iH  bo  CJ 

CO  ex  to 

CO  E  C 

QJ  QJ  ^-rt 

1-1  c 

bo  OJ 


ex  QJ 

3    > 


QJ    CJ 

JZ    c 

>   H 


•H    0)    to 


Mt3    bo  >    OJ    bo 
to  -H  -rt    01    to    C 


CO 


O    O  iH 

L-l  QJ 

ttiH  X5 

to 

O    C  0) 

4-1      O  > 


U    l-l 

a.  QJ 


to 

C    -rH 


OJ 


to 

E 


to  c 
c  o 

>,  •H 

U         ►4-1 
•H      C    -iH    •rH 

oa  H  O  X3  to  -3 
03  O  -r-l  X)  3  C 
>    Q.  bo  to  X)    to 


bo 

c 
u 
to 

to  u 
OJ  s: 

C  Q 


f^  C    E 
iH  -iH     OJ 


c  to 

QJ    C 

•iH  lO 
CJ  -H 
•rH  U 
MH  -iH 
UH     C 

OJ  x: 
o 

4-1  QJ 
to     4-1 

o 

E  XI 

c 
o  to 


to 

>,  • 
to  to 

OJ 
bOH 
C    3 

■H    X) 

to  OJ 
to  js 

QJ    O 
CJ     CO 

o 

U     4-1 

ex  c 

QJ 

T3  ■!-> 


XI 
QJ 


c 
to 


to  o  o 

IH  S 

N    QJ  b( 

QJ  X>  C 

C  01  -H 

H  4-4  T3 

bo  bo  10  C 

l-l    C  1-1  fO 

O    OJ  bo  E 

OJ  QJ 

QJ    QJ  4-1  "O 

U  JZ  c 

to     4-1  -H  O 


to  4-1 

4-1  to 

C  -H 

OJ  to 

E  to 

4-1  CO 
iH 

to 

o.  o 

QJ  4-1 
X) 

to 

CO  E  < 

3  QJ 

o  *-■ 

•IH  to 

u  >, 

to  to 
> 


QJ 

to 
c 
o 
a. 
to 

QJ 

IH 


to  c 
a  -H 

•H 
H     to 

ex  c 

D.  O 

to    -H 

4-1 

bo  to 

c  o 


iH     iH    ^H 

QJ    QJ    QJ  -iH 

j:  -M  QJ  o 

4-1    3    C    OJ 

fx-H  ex 

bo  to 


JZ 
o 


>  c 


c 

QJ  X3 

c 
c  to 
o 


to     4-1     4-1 


C     4J 

•H     C 


•H      QJ 

4-1  Er 


o 
ex 

(U 

u 


QJ 

u 

3 
XI  XI 

c  o 

U    to    to    1-1 


ex 

bo 

c  o 


to 

■4H     C 

QJ 
OJ    E 

4-1      C 

to    bO>4H  H 
X)   -iH     (0     Q) 

I    to  l-l   c 

O    to  T3    C 

to       o 
-  to 
ex  bo  to  iH 

3    C    C    QJ 

•H  o  a 

C      bO-rH 
•H     C;     4->     4-1 

QJ    to    IJ 

XJ   rH    rH     O 
QJ    rH      3      ex 

to  to  o 

3  J3  H 


I 


o 

x; 


to     to 

o 
to 

QJ 


m 
as 
> 


U     C 

0  bo 

4-1    •rH    X3 

iH  to  to 

01  QJ    C 
CXX)    QJ 


c  X) 
o  c 

•r-l     to 


-  c 

C    -H 

o 

to    01 

to  >,  ex  o 


&tH 


E 

o 

•rH  H  x; 

to    -rH    E-1 

OJ  x> 
Q 


c 

QJ 

•rH 
iH 

01 

a. 


to  Cd    X 
QJ 


OJ 


c 

•  o  X) 

4-"  exH 

O  to     to  H 

QJ  QJ   c:  .e3 

•r-l  U     O     to 

o       OS  u 


iH    >4H 


OJ 


ex  o  4-1  -o 


to 


x; 


14H   ex  ex 


QJ  to    to 

•r-l  c:  to 

O  O  X3 

tj  u 


JS   to 

QJ     to    4-1  -O 


QJ  t-{ 

N  XI  x: 

•H     CO     4-> 


I 
o 


QJ 

x: 


QJ 

I4H    -O 
O    -H 


-   I 
■H   o  w   to 

4-1    tt,         .    -O 

C  CM 

to 


to  c  _ 

to    to    QJ 
01 


C  >-) 


c 
o 


T3  O 

l-l 

to  4-1 

bo  C 

01  OJ 

U  -rH 

■H 

c  o 
o 

■H 

4-J  OJ 

C  J= 

OJ  4-1 


o 

OJ 


to   to 
OJ 


QJ    C    O 
1-1    bo  U 

4-1  10  ex 

z: 

QJ 

u       x: 

QJ         •     4-1 

O  OJ 

l-l  bo 

CL.JS  to 

ex  c 

OJ  to 

QJ    to    E 

>  o 


to 
c 

o    _ 
to  0) 


OJ 
3  U 
to    QJ  T3 

cue: 


to 


c 

bO 


iH 

QJ  rH 

ex  4-1  ,—1 

C    -H 

C    QJ    > 

o;  E 
>  c 

•rH     bo  -^     O   X3 

bo  •rH  u  l-l  c: 
to  QJ  ex  to 

to     to   -r-) 

O    O)   « 

u  js  a 
4-1  x:  ex  4-1  0) 

CO  E 

01  to  OJ  4-1  ex 


4-1     to 

CJ  OJ 

QJ  X5 


•H     to 


4-1  -rH     QJ   X: 


a  o 

QJ  H 

CJ    l-l           l-l  01 

O    4-<   -H  > 

QJ  yn    to  XI  0) 


4--      O 

U  OJ 
01  1.1 
•r-i-r-l 

o  X) 

L-l 

ex  4-1 
o 


01   -H 

o    > 

c 

to    OJ 

iH 


OJ 


>  o 
u 
>>  ex 
c 
to  to 

I 

C  yn  ' 

o  o 


to  ex 

CO  -H 

to  o  to 

to  O  .i<i 

to  l-l 

c  to  o 

to  <  > 

to  1-1  o 

IH  O  -rH 

QJ  -H  H 

4-1  c  XI 

4-1  OJ  3 

O  V2  ex 


Relevant 
Experience 


Vanasse 
Hangen 
Brustlin,  Inc. 


Vanasse  Hangen  Brustlin,  Inc.  (VHB)  was  founded  in  1979  as  a 
transportation  and  highway  engineering  firm.   The  firm  has 
experienced  a  steady  growth  in  size  and  range  of  services 
offered.   Today  we  provide  comprehensive  services  in 
transportation,  environmental  planning  and  civil  engineering 
having  completed  more  than  2,000  diverse  planning  and  design 
projects.  The  firm's  rapid  and  controlled  growth  results  in 
Vanasse  Hangen  Brustlin,  Inc.  being  ranked  in  1988  by 
Engineering  News  Record  as  237th  of  the  top  500  design  firms 
nationally.   Furthermore,  when  the  list  is  reviewed,  as  a  Con- 
sulting Engineering  firm  based  in  New  England  and  specializing 
in  Transportation,  VHB  is  ranked  number  one. 

Our  constantly  expanding  staff  includes  a  large  complement  of 
registered  professional  engineers,  urban  planners,  landscape 
architects  and  land  surveyors.   These  top  professionals  have 
helped  to  create  a  corporate  environment  that  strives  for  excel- 
lence.  Technical  competence  is  maintained  at  the  highest  level 
through  active  participation  in  professional  organizations  in- 
cluding the  American  Society  of  Civil  Engineers,  Institute  of 
Transportation  Engineers,  American  Planning  Association  and 
Urban  Land  Institute. 

Vanasse  Hangen  Brustlin,  Inc's  broad  client  base  allows  the  firm 
to  bring  a  unique  breadth  of  experience  to  individual  projects. 
Clients  include  state  highway  departments,  cities  and  towns, 
transit  and  port  authorities,  real  estate  developers,  hospitals, 
universities,  members  of  industry,  architects  and  other  consult 
ing  firms.   Services  provided  encompass  all  phases  of 
engineering  practice  from  concept  formulation  to  design  and 
construction  management. 


o  Traffic  Engineering  o 

o  Transportation  Planning  o 

o  Environmental  Studies  o 

o  Urban  Planning  o 

o  Parking  Studies  o 

o  Public  Uorks  Management  o 

o  Traffic  Signal  Design 


Civil/Site  Engineering 
Structural  Engineering 
Landscape  Architecture 
Wastewater  Treatment  Design 
Construction  Services 
Land  Survey 


VHB  is  organized  to  provide  quality  and  timely  service  to 
clients.   Our  staff  is  large  enough  to  handle  the  most  complex 
projects.   Resources  can  be  applied  to  individual  assignments  to 
meet  the  most  demanding  project  schedule.   Our  roots  as  a  small 
firm  that  gives  personal  attention  to  client  needs  have  not  been 
forgotten.   Each  project  is  organized  around  a  select  team  of 
professionals.   This  team  concept  fosters  a  staff  commitment  to 
project  success  which  is  unique  in  a  firm  our  size. 

Client  service  and  technical  quality,  two  of  the  keys  to  VHB's 
success,  are  complemented  by  communication  with  clients,  govern 
ment  agencies  and  the  public.   We  take  pride  in  our  ability  to 
carry  projects  through  the  regulatory  and  review  process  expedi 
tiously  by  presenting  the  issues  and  solutions  clearly. 


388/mkp.AAO 


Crosby  Drive  Relocation 

Bedford,  Mtissdchusetts 


Crosby  Drive  and  Route  62  comprise  a  heavily  used  arterial  in  Bed- 
ford, Massachusetts.  Vanasse  Hangen  Brustiin,  Inc.'s  involvement 
with  Crosby  Drive  began  with  the  preparation  of  a  corridor  master 
plan  for  the  Towns  of  Bedford,  Billerica,  and  Burlington.  This  study 
recognized  the  need  for  capacity  and  safety  improvements  to  meet 
increased  traffic  demands  caused  by  a  growing  high  tech  industry. 
Vanasse  Hangen  Brustiin,  Inc.  was  also  retained  to  develop  detailed 
engineering  and  contract  documents  for  this  project. 

This  project  is  adjacent  to  a  major  sanitary  sewer  project  and  exten- 
sive coordination  was  required  with  the  utility  companies.  Vanasse 
Hangen  Brustiin,  Inc.  also  provided  project  liaison  and  coordina- 
tion among  the  three  communities,  MDPW/FHWA  and  the 
developers. 

Funding  was  through  the  Public  Works  Economic  Development 
(PWED)  program.  Improvements  consisted  of  the  relocation  of 
Crosby  Drive  and  traffic  signalization.  This  $900,000  project 
required  the  preparation  of  state  highway  layout  plans.  Vanasse 
Hangen  Brustiin,  Inc.  provided  all  construction  monitoring  ser- 
vices including  full-time  resident  engineering  services  on  site. 


Photo;  lO  Frank  Giulian 


Vanasse  Haneen  Brustiin.  Inc. 


Union  Square  Urban  Systems  Design 

Somerville,  MtisSiichiisctts 


Union  Square,  Somerville  is  the  confluence  of  iirbiin  arterials 
which  connect  to  Route  28  and  serve  as  major  connectors  to  Boston. 
It  suffered  severe  traffic  congestion  and  coincident  safety  hazards 
for  pedestrians  and  vehicles. 

The  City  of  Somerville  retained  Vanasse  Hangen  Brustlin,  Inc.  to 
provide  complete  planning,  engineering  design  and  urban  design 
services  for  this  $2.0  million  Urban  Systems  Project,  ccmstructed  by 
Massachusetts  Department  of  Public  Works.  Design  included  road- 
way reconstruction,  including  rerouting  traffic  and  enclosing  a 
street  to  expand  parking  availability,  signing,  signalization,  exten- 
sive landscaping,  and  creation  of  urban  space  for  pedestrians. 
Improvements  to  the  Union  Square  infrastructure  have  significantly 
improved  traffic  flow  and  encouraged  redevelopment  of  the  area. 


Vanasse  Haneen  Brustlin.  Inc. 


High  Street - 
Oliver  Street 

Improvements 

Boston, 

Massachusetts 


As  a  result  of  the  development  of  International  Place,  a  major 
mixed-use  complex  constructed  in  phases  adjacent  to  Boston's 
Central  Artery  and  city  streets,  traffic  and  safety 
improvements  were  required  for  High  and  Oliver  Streets.   For 
this  completed  project,  VHB  designed  the  improvements  and 
obtained  Public  Improvement  Commission  (PIC)  permits.   VHB 
designed  for  two  phase  construction  pedestrian  access 
improvements  including  sidewalks  and  streetscaping  along  High 
and  Oliver  Streets,  and  signalization  at  their  intersection  to 
correspond  with  the  project  construction  phasing.   VHB  also 
provided  extensive  traffic  management  at  this  heavily  used 
intersection,  which  incorporates  an  existing  off-ramp  from  the 
Central  Artery,  to  minimize  adverse  impacts  to  traffic  flow 
during  construction. 


JVl3.ry  JllllCn.        VHB  provided  field  survey,  engineering  design  and  construction 
TUfr^r^f-^fXYi^n^r  services  for  the  rehabilitation/reconstruction  of  eight  city 

iVlL^UnildLK  ^      streets,  totalling  8,000  linear  feet  of  roadway,  in  the  Mary 
Housing  Project   EHen  McCormack  Housing  Project,  Boston,  MA.   Design  included 
Rn^tnn  ^   variety  of  improvements  to  the  roads  ranging  from  pavement 

_      I  overlay  to  full  depth  reconstruction,  as  well  as  construction 

JVl3.SS3.CilllSettS     of  sidewalk  on  both  sides  of  each  street,  and  drainage 

revisions.   In  addition,  VHB  engaged  in  extensive  community 
liaison  to  ensure  that  the  abutters  were  apprised  of  each 
project's  progress  and  purpose.   VHB  provided  full-time 
resident  engineering  services  during  the  construction  phase  of 
this  fast-track  design  and  construction  project. 


Downtown 
Fitchburg 
Revitalization 


In  the  mid-1970's  the  City  of  Fitchburg  recognized  the  need  to 
revitalize  its  downtown  area  by  providing  traffic  and  street- 
scape  improvements.   Members  of  Vanasse  Hangen  Brustlin's 
transportation  staff  assisted  the  City  in  developing  an  over- 
all plan  for  the  Main  Street  corridor.   This  planning  effort, 
which  involved  traffic  and  circulation  studies,  parking  stud- 
ies and  urban  design,  formed  the  basis  for  detailed  engineer- 
ing performed  by  Vanasse  Hangen  Brustlin  for  the  reconstruc- 
tion of  0.7  mile  of  urban  arterial  including  new  signalizat ion 
and  extensive  improvements  for  pedestrians.   The  Main  Street 
project,  constructed  by  the  Massachusetts  Department  of  Public 
Works  under  the  Federal  Aid  Primary  Program,  was  successfully 
completed  at  a  cost  of  approximately  Sl.O  million. 

The  City  of  Fitchburg  has  now  engaged  Vanasse  Hangen  Brustlin 
to  design  the  lower  Main  Street  corridor  for  traffic,  pedes- 
trian and  parking  improvements  and  signal  upgrading. 


North  Blocks 
Revitalization 

Springfield,  M 


As  part  of  the  planned  revitalization  of  the  Springfield 
downtown,  the  City  is  committed  to  the  redevelopment  of  the 
architecturally  historic  North  Blocks  area  of  its  Central 
Business  District.   Vanasse  Hangen  Brustlin  was  retained  by 
the  City  to  provide  planning  and  engineering  design  services 
for  this  project. 

The  North  Blocks  Urban  System  Project  consisted  of  nine 
streets  over  a  ten  (10)  block  area.   The  SA.O  million 
construction  project  funded  by  the  Massachusetts  Department  of 
Public  Uorks  included  street  reconstruction,  utility  adjust- 
ments, drainage  system  improvements,  traffic  signalizat ion, 
special  street  lighting  and  the  construction  of  pedestrian 
plazas,  and  extensive  landscaping  and  urban/streetscape 
improvements. 


CONSTRUCTION  ENGINEERING  SERVICES 


DMC  Engineering,  Inc.  provides  complete  construction  engineering  services.  Assistance  to  the  construc- 
tion industry  has  been  a  majorthrust  at  DMC.  Mr.  Carson,  RE.,  began  his  career  as  a  construction  engineer. 
DMC  is  very  familar  with  the  requirements  of  site  work  as  well  as  the  blend  of  planning  and  control  that  is 
necessary  to  render  a  profit. 


DRAFTING 


o  Lift  drawings,  form  drawings. 

o  Earthwork  drawings,  utility  layouts,  etc. 


ENGINEERING 


o  Quantity  take-offs 

o  Checking  shop  drawings 

o  Construction  Design;  Earth  support  systems,  underpinning,  dewater- 

ing  systems,  pile  foundations,  tiebacks,  structural  steel  erection 

schemes,  etc. 


CONSTRUCTION  MANAGEMENT 


o  Manage  construction  projects  including  negotiating  with  sutjcontrac- 
tors,  scheduling,  inspection,  monitoring  contract  compliance,  review 
shop  drawings,  claims,  etc. 


PILE  FOUNDATION  MANAGEMENT       o  Monitor  pile  driving  operations,  prepare  driving  logs,  monitor  load 

tests 
o  Prepare  load  test  reports  per  Mass.  State  Building  Code  and  ASTM. 
Reports  on  pile  driving  operations. 


DMC 
ENGi 
INC( 

Structural  and  Civi  Engineering 
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Daniel  Carson 


Carson  s  knowledge  and  professional- 
Ism  are  the  ma|or  assets  of  DMC  He 
received  his  Bachelors  of  Civil  Engi- 
neering degree  from  the  City  College 
of  New  York  and  did  graduate  work  at 
Case  Western  University  In  Cleveland 
He  Is  also  licensed  as  a  professional 
engineer  In  Massachusetts  and  Ohio 
He  moved  Into  the  Boston  area  In 
1977  with  Eastern  Seaboard  Engt- 
neerlf^Corp  SIrice  then  Carson  has 
spent  about  70  percent  of  his  time 
working  on  pmjWIc  works  projects  He 
was  Eastern  Seaboard  s  project  super- 
intendent on  their  first  major  contract: 
he  designed  the  earth  support 
systems  on  many  major  projects 
served  as  superintendent  on  the 
Southwest  Corridor  Track  Removal 
Project:  supervised  the  Insullatjon  of 
Ueback  anchors  on  the  Harvard  Steel 
Bridge  Project  and  he  has  worked  on 
many  estimates  tor  many  other  pro- 
jects in  the  public  areru  In  the  private 
areru  Carson  has  worked  on  Che 


Copley  Place  Project,  the  Greenhouse 
Apartments  and  Madison  Park,  to 
name  a  few 

Walter  E  Williams  of  CAB  was  quick  to 
recognize  Carson  s  talents  and  hired 
him  as  a  part-time  consultant  on  CAB  s 
staff  Some  comnwnts  made  by  otfwrs 
familiar  with  Carson  and  DMC  are: 

"1/ 1  nu  tauMe  tcicmfi  •m  etUmaUnt. 
I  would  canUer  tahtf  umtttmt  iHt* 
mctaal  fleU  tt^erienu.  tath  m  Dan 
CanniffDMC. 

—ioitn  fnoUtn.  Sepia  Unierfwuni 

"I  *<0  froWMy  DM  DMC  t«  «<<b(  Metro 
Bottom  in  enUrimf  mew  oreeu  of 
CMHtntctlM."  I 

—Dan  f  mania.  Metn  Boston 

With  such  a  strong  background  one 
can  readily  see  why  the  best  way  to 
land  profitable  public  construction 
contracts  Is  to  have  DMC  prepare  the 
estimate 


The  best  way  to  get  public 
construction  contracts 


After  interviewing  Daniel  Carson  of 
DMC  Construction  Engineering,  I  am 
convinced  that  one  of  the  best  ways  to 
land  profitable  public  contracts  is  to 
lave  DMC  prepare  the  estimate 
DMC  was  esublished  in  1 982  to  pro- 
vide construction  engineering  services 
:o  contractors  in  the  New  England 
irea  Since  its  Inception,  DMC  has 
xovided  estimates  on  multi-million 
iollar  projects  for  both  minority  and 
■naiority  contractors  They  have  also 
designed  the    earth  support  systems 
or  some  of  the  major  construction 
wojects  in  the  area  DMC  has  assisted 
rontranors  in  contract  negotiations 
Jaims  marketing  surveying,  CPM 
cheduling  pre-construction  surveys 
ind  cost  monitoring  The  company  is 
till  small  but  because  of  the  wide 
ange  of  services  offered  DMC  Is 
wobabiy  the  most  complete  construc- 
lon  engineerir\g  service  around  and 
>  destined  to  become  one  of  the 
irea  s  largest  consultants  DMC  clients 
ary  in  size  from  those  with  annual 
olumes  of  S40  000  to  $50,000  to 
irms  like  Perini  Corp    with  a  volume 
'f  approximately  S 1 .000  000,000 
"he  firm  was  founded  by  Daniel 
arson,  who  has  a  uniquely  strong 
ockground  in  both  engineering  and 


hands-on  constrtjctlon  Carson  has 
worked  for  national  contractors,  local 
contractors  and  consutting  engineers 

He  has  held  such  positions  as  projects 
engineer,  project  superintendent,  esti- 
mator structural/foundations  engi- 
neer and  chief  engineer  It  was  this 
varied  background  that  prepared 
Carson  for  his  present  undertaking.  In 
Carson  sown  words.  "I  wanted  to 
create  a  company  that  would  fill  the 
present  gap  that  exists  in  the  construc- 
tion industry  There  are  many  excel- 
lent contractors  but  for  the  most  part, 
they  do  not  possess  the  engineering 
talents  required  of  an  Increasingly 
complex  construction  Industry  There 
are  many  excellent  architects  and 
engineers,  but  they  possess  little  or  no 
understanding  of  construction  There 
are  other  estimating  services,  but  not 
many  of  them  have  a  staff  that  has 
actual  construction  experience.  In 
fact,  many  of  them  are  simply 
■  quantity  take-off  services' '  and  pre- 
pare estimates  by  multiplying  a 
quantity  by  a  unit  cost  from  some  estl- 
iT«ting  book  DMC  does  not  consider 
this  estimating  I  fed  that  anyone 
who  prepares  an  estimate  by  muhl- 
plylng  a  quantity  by  •  unit  cost  Is 
headed  for  trouble. " 


Earth  suDDort  system  at  Wasfiington  Street  Project,  Everen,  Mass 
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Hard  work,  long  hours  paying  off 


By  MICHAEL  SEREDA 

News  Staff  Writer 


FRAMINGHAM  -  Four  years 
ago.  Dan  Carson's  dream  of  his  own 
engineering  compan>  started  as  a  one- 
man  operation  in  the  basement  ot  his 
house. 

\\'orking  14-hours  a  day.  seven  days 
a  week.  Carson  turned  his  DMC 
Engineering  into  a  company  that  now 
has  approximate!)  S500.000  in  sales 
and  15  employees. 

DMC  performs  structural  and  civil 
engineering,  as  well  as  pro\iding  cost 
estimates  and  control  for  contractors. 
Among  its  ser\ices.  the  firm  designs 
residential,  office  and  commercial 
buildings,  as  well  as  sewage  treatment 
and  drainage  systems. 

Carson.  4  i .  w ho  li\  es  in  the  Nobscot 
section  of  Framinghani  with  his  wife 
and  two  children,  worked  for  four  dif- 
ferent engineering  firms  before 
deciding  to  start  his  own  compans . 

When  DMC  was  in  its  infanc) .  Car- 
son would  work  during  the  day  to  rus- 
tle up  contracts  and  then  do  engineer- 
ing work  at  night.  Financing  for  the 
one-man  firm  was  hard  to  come  by. 

After  about  eight  months,  there  was 
enough  business  to  warrant  hiring 
another  engineer,  he  said.  He  was  able 
to  get  a  loan  of  about  S8.000  by  getting 
a  second  mortgage  on  his  house,  he 
said. 

A  year  later,  the  business,  still 
located  in  Carson's  basement,  added  a 
third  staff  member.  When  another 
engineer  was  hired,  the  firm  mo\ed  to 
its  present  quarters  at  I  Kendall  St. 

Cash  fiou  was  a  problem  for  the 
young  company,  so  Carson  had  to  be 
aggressive     when     collecting     his 


accounts. 

"In  man\  cases.  I  insisted  on  pay- 
ment when  I  delivered  the  services," 
he  said.  "It  was  the  only  way  to  do  it. 
I  couldn't  wait  90  days  for  a  check  to 
be  issued." 

Carson  said  as  a  small,  minority-run 
business.  DMC  must  make  sure  that  the 
work  it  recei\es  from  governmental 
agencies  is  substantive  enough  to  keep 
the  firm  growmg. 

In  many  state  and  federal  projects, 
contractors  are  required  to  hire  minority 
subcontractors.  Often,  he  said,  the 
prime  contactor  will  give  a  subcontrac- 
tor "meaningless"  work  that  limits  its 
growth. 

For  instance,  he  said  the  prime  con- 
tractor could  hire  DMC  to  do  drafting 
work,  which  is  less  complex  and  pays 
less  than  engineering. 

The  high  cost  of  professional  liabili- 
ty insurance  is  another  obstacle  minori- 
ty and  small  businesses  face,  he  said. 
Many  firms  cannot  afford  the  insurance 
and  then  go  without  it.  he  said.  Since 
government  contracts  often  require  con- 
tractors to  hold  the  coverage,  minority 
businesses  that  can't  afford  the  in- 
surance get  cut  out  of  their  share  of 
business,  he  said. 

Sales  in  DMC's  first  year  were  about 
$50,000  and  have  doubled  every  year 
since,  Carson  said. 

Carson  passes  on  his  knowledge  in 
the  field  by  holding  seminars  for 
minorities  interested  in  starting  in 
business,  and  by  going  to  high  schools 
to  talk  about  engineering. 

To  cap  his  success  story.  Carson  is 
one  of  two  finalists  for  the  award  of 
Nc\K  England  Minority  Small  Business 
Person  of  the  "Vear.  gi\en  by  the  U.S. 


DAN  CARSON 

.dream  coming  true 


Small  Business  Administration.  Com- 
panies considered  for  the  award  are 
judged  on  a  variety  of  criteria,  including 
growth,  management,  ability  to  bid 
competitivel)  and  participation  in  com- 
munity projects. 

Carson  was  nominated  for  the  award 
by  the  MetroWest  Chamber  of  Com- 
merce. He  also  ser\es  on  the  chamber's 
Small  Business  Council  and  has  work- 
ed on  the  project  to  widen  Rte.  30. 

"I  think  It's  quite  an  honor,"  Car- 
son said  of  his  nomination  for  the 
award.  "Obviously  we're  not  the 
largest  minority  business  in  MetroWest, 
so  1  like  to  think  that  we  were  selected 
because  the  company  and  its  business 
practices  are  outstanding." 


HALEY  &  ALDRICH,  INC, 


CORPORATE  ORGANIZATION.  QUALIFICATIONS  AND  EXPERIENCE 


GENERAL 

The  following  information  provides  a  brief  description  of  the 
history  of  Haley  &  Aldrich,  Inc.,  its  staff  organization, 
awards,  scope  of  services,  laboratory  facilities,  quality 
assurance,  and  cost  control. 

HISTORY 

Haley  &  Aldrich,  Inc.  is  the  outgrowth  of  a  partnership  founded 
in  1957  to  provide  professional  engineering  services  in  the 
field  of  soil  and  foundation  engineering.   Incorporated  in 
1962,  the  firm's  work  now  includes  soil  and  rock  mechanics, 
foundation  engineering,  engineering  geology,  hydrogeology , 
groundwater  management,  seismic  risk  analysis  and  geotechnical 
instrumentation.   Project  experience  has  ranged  from  highways, 
dams,  water  supply  and  waste  water  treatment  facilities,  tun- 
nels and  oil  storage  tanks;  to  waterfront  structures,  parking 
garages,  shopping  centers,  and  buildings  ranging  from  1-story 
warehouses  to  high-rises  in  excess  of  40  stories. 

In  30  years  of  practice,  Haley  &  Aldrich,  Inc.  together  with 
its  affiliate  H&A  of  New  York,  has  participated  in  more  than 
7,000  projects,  primarily  as  professional  consultants  to  engi- 
neers, architects,  contractors,  government  agencies  and  private 
industry.   Originally  concentrated  in  New  England,  the  firm's 
experience  has  expanded  to  include  projects  throughout  the 
United  States  and  in  numerous  foreign  locations. 

STAFF  ORGANIZATION 

Haley  &  Aldrich  is  wholly  owned  by  its  twenty-two  Principals, 
Associates  and  senior  professional  personnel,  all  of  whom  are 
full-time  employees  of  the  firm.   The  principal  office  and 
laboratories  are  located  in  Cambridge,  Massachusetts.   There 
are  three  branch  offices,  in  Portland,  Maine;  Glastonbury,  CT 
and  Bedford,  New  Hampshire,  and  an  affiliate  office,  H&A  of  New 
York,  is  located  in  Rochester,  New  York. 

The  total  staff  numbers  approximately  190  with  over  70  civil 
engineers,  geologists,  hydrogeologists,  and  scientists  most  of 
whom  have  received  graduate  degrees.   Six  hold  doctoral  degrees 
in  geotechnical  engineering  and  geology. 
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AWARDS 

During  the  past  fifteen  years,  Haley  &  Aldrich  has  won  several 
engineering  excellence  awards  in  the  annual  American  Consulting 
Engineers  Council  (ACEC)  competition.   The  award  presentations 
have  included  "Instrumented  Bracing  System  for  Deep  Excava- 
tion", Employers-Commercial  Union  Insurance  Groups,  One  Beacon 
Street,  Boston,  Massachusetts;  "Interstate  95  -  Interchange 
with  U.S.  4  and  N.H.  16",  Portsmouth,  New  Hampshire;  and  "Geo- 
technical  Exploration",  Quarry  Street  Planned  Unit  Development, 
Quincy,  Massachusetts. 

In  1976,  Haley  &  Aldrich  received  the  top  award  in  New  England 
for  its  work  on  "Sixty  State  Street,  Protecting  the  Cradle  of 
Liberty",  Boston,  Massachusetts.   The  firm  served  as  geotechni- 
cal  consultant  for  design  and  construction  of  the  Trident  dry- 
dock,  Bangor,  Washington,  the  project  receiving  the  New  England 
Grand  Conceptor ' s  Award  in  1981.   The  firm  received  a  1984 
Award  of  Excellence  for  a  "Lime  Lagoon  Closure  Program"  for  the 
Eastman  Gelatine  Corporation  in  Peabody,  Massachusetts,  and 
most  recently  received  a  1985  Award  of  Excellence  for  the 
Massachusetts  Bay  Transportation  Authority  Porter  Square  Subway 
Station  in  Cambridge,  Massachusetts. 

SCOPE  OF  SERVICES 

Haley  &  Aldrich  normally  serves  as  either  a  project  design  team 
member  or  in  direct  consultation  with  the  Owner,  providing 
reports  containing  soil,  rock  and  groundwater  data,  interpreta- 
tion of  these  data  and  conclusions  and  recommendations  relative 
to  geotechnical  engineering,  geologic  and  hydrogeologic  aspects 
of  the  project. 

A  typical  full-service  Haley  &  Aldrich  project  includes  the 
following  scope  and  sequence.   This  list  is  routinely  modified 
as  needed  to  suit  client  needs  and  objectives: 

o   Geologic  studies  including  literature  reviews,  air  photo 
interpretation,  reconnaissance  and  field  mapping,  as 
required  to  define  subsurface  conditions,  feasibility  of 
the  site  for  construction  and  to  determine  preliminary 
foundation  and  site  development  requirements. 

o   Monitoring  of  subsurface  explorations  and  conduct  of  field 
tests  including  boreholes,  test  pits,  geophysical  surveys, 
groundwater  observation  wells  and  piezometers,  field  per- 
meability tests  and  groundwater  sampling. 

o   Laboratory  testing  to  classify  soil  and  rock  and  determine 
engineering  properties  for  design  purposes. 
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o   Engineering,  geologic  and  hvdroaeologic  analyses  and  recom- 
mendations for  foundations,  earthwork,  groundwater  control 
or  protection,  and  other  geotechnical  features  of  the 
project. 

o   Specification  provisions  for  construction  including  founda- 
tions, dewatering  and  earthwork. 

o   Construction  monitoring  including  observation  of  foundation 
construction  and  earthwork,  associated  field  and  laboratory 
testing,  and  geotechnical  instrumentation  required  to  moni- 
tor the  behavior  of  the  structure  and  adjacent  property 
during  and  following  construction. 

o   Client  support  in  the  regulatory  process  associated  with 
environmental  impact  and  permitting. 

Some  of  the  special  services  and  capabilities  of  the  firm  and 
its  key  personnel  include: 

o   Hydrogeologic  studies  related  to  groundwater,  with  special 
emphasis  given  to  controlled  and  uncontrolled  waste  dis- 
posal sites. 

o   Design,  installation  and  monitoring  of  geotechnical  instru- 
mentation. 

o   Blast  and  construction  vibration  monitoring. 

o   Seismic  risk  evaluations,  earthquake  engineering,  and  soil 
dynamics. 

o   Use  of  vertical  sand  and  wick  drains. 

o   Evaluation  of  frost  and  permafrost  problems. 


LABORATORY  FACILITIES 

Haley  &  Aldrich  maintains  fully-equipped  soil  and  rock  testing 
laboratories  capable  of  performing  standard  classification, 
strength,  consolidation  and  permeability  tests.   In  addition, 
dynamic  testing  equipment  is  maintained  for  specialized  cyclic 
triaxial  and  resonant  column  testing.   A  full  array  of  rock 
mechanics  laboratory  equipment  is  used  for  the  engineering 
classification  of  core  and  block  samples  recovered  for  rock 
engineering  projects. 
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QUALITY  ASSURANCE 

The  Quality  Assurance  Program  has  been  developed  in  accordance 
with  current  and  accepted  industry  practices  and  standards.   It 
provides  the  framework  by  which  geotechnical  engineering,  field 
and  laboratory  services  are  conducted.   Manuals  of  technical 
procedures  for  laboratory  testing  and  for  field  exploration  and 
testing  have  been  prepared.   These  procedures  are  the  basis  by 
which  the  firm's  laboratory  and  field  work  are  performed.   The 
manuals  are  also  used  for  orientation  and  training  of  new  per- 
sonnel under  the  supervision  of  experienced  key  personnel. 
Quality  assurance  in  engineering  services  provides  control  over 
the  quality  of  studies  and  analyses  and  the  presentation  of 
data,  results  and  recommendations  in  reports. 

COST  CONTROL 

Haley  &  Aldrich  exercises  financial  control  of  its  geotechnical 
services,  initially  through  a  policy  of  having  project  propo- 
sals prepared  by  those  who  will  manage  the  work.   Thereafter, 
financial  control  includes  a  weekly  posting  of  manpower  and 
expenses,  all  furnished  to  the  project  manager  on  a  category- 
related  and  percentage-expended  computer  printout.   Weekly 
reports  are  reviewed  by  the  Business  Manager. 


1047m/587 
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HALEY  &  ALDRICH,  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 


Project  and  Client 

North  Point  Area  Study 
Cambridge,  MA 

(Cambridge  Community 
Development  Dept . ) 


Haley  &  Aldrich  Services 

Conducted  three  major  areas  of 
study  for  site  bound  by  Msgr. 
O'Brien  Highway,  the  Somerville 
and  Boston  City  lines  and  the 
Charles  River.   The  first  area  of 
study  was  subsurface  soil,  rock  and 
groundwater  conditions;  the  second, 
a  preliminary  evaluation  of 
building  foundation  and  site 
development  requirements  and 
approximate  premium  costs;  and  the 
third  was  a  preliminary  assessment 
of  the  probability  of  oil  or 
hazardous  material  being  present  at 
the  site  and  its  impact  on  site 
development,  including  estimated 
costs  for  "clean-up"  of  a  site. 


Massachusetts  Biotechnology   The  Mass  Biotech  Research  Park 
Research  Park  project  consists  of  12  3-story 

Worcester,  MA  manufacturing  and  office  buildings, 

each  with  a  plan  area  of  approxi- 
(Worcester  Business  Develop-  mately  25-30,000  sq.  ft.  with  ad- 
ment  Corporation)  jacent  parking  lots  on  a  74-acre 

previously  undeveloped  site.   Some 
structures  will  include  loading 
docks,  pedestrian  bridges  and 
underslab  utility  tunnels.   Three 
of  the  buildings  are  completed  at 
this  time  and  there  are  plans  for  4 
more  in  the  near  future.   Haley  & 
Aldrich  is  providing  geotechni-  cal 
engineering  services  including 
subsurface  explorations  consisting 
of  test  borings  and  groundwater 
observation  wells,  laboratory  soil 
testing,  geotechnical  recommenda- 
tions for  foundation  design  and 
construction,  and  construction 
monitoring . 
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HALEY  &  ALDRICH.  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 


Project  and  Client 

Emerson  College  Campus 
Master  Plan 

(Stopfel  Associates) 


Haley  &  Aldrich  Services 

Geotechnical  engineering  and  site 
environmental  studies  involving  oil 
and  hazardous  material  site  evalua- 
tions, subsurface  explorations, 
laboratory  testing  and  geotech- 
nical aspects  of  campus  design  for 
master  plan  development  of  140-acre 
college  campus  site.   Campus 
facilities  will  include  several  2 
to  3  story  buildings,  athletic 
fields,  parking  areas,  roadways, 
student  housing,  and  associated 
utilities . 


IBM  Group  Headquarters 

Facility 

Somers,  NY 

(I.  M.  Pei  &  Partners) 


Haley  &  Aldrich  provided  geo- 
technical and  hydrogeological 
services  for  the  proposed  IBM  Group 
Headquarters  Facility  being  con- 
structed on  a  750  acre  site  in 
Somers,  NY.  Haley  &  Aldrich  is 
conducted  subsurface  explorations 
and  provided  design  recommend- 
ations on  the  geotechnical  aspects 
of  site  development  and  building 
construction.  Project  facilities 
include  1,800,000  sq.  ft.  of 
building  area,  2,000,000  sq.  ft.  of 
at-grade  parking,  10,000  lin.  ft. 
of  on-site  roads,  on-site 
wastewater  treatment  facilities, 
etc.  In  addition,  H&A  conducted 
comprehensive  geological  and 
hydrogeological  investigations  to 
develop  on-site  groundwater 
supplies  from  both  soil  and  bedrock 
aquifers  to  meet  project  water 
demands.  Construction  monitoring 
and  consultation  services  being 
provided. 
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HALEY  &  ALDRICH.  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 

Project  and  Client  Haley  &  Aldrich  Services 

Kendall  Square,  Cambridge     The  Cambridge  Center  project  in- 
Center  Project  volves  the  planned  construction 
Cambridge,  MA  of  eighteen  buildings,  including; 

office  buildings,  3  parking 
(Boston  Properties)  garages,  a  300-room  hotel,  and  6 

office  towers  on  2.5  million  sq. 
ft.   Haley  &  Aldrich  is  providing 
subsurface  explorations,  labora- 
tory testing,  and  foundation  design 
studies;  and  is  monitoring 
construction  for  the  various 
structures. 


Fort  Drum  Infrastructure  II   Provided  geotechnical  engineering. 
Program  hydrogeological  and  geological 

Watertown,  NY  services  during  design  phase  ser- 

vices for  the  Infrastructure  II 
(Seelye/Urbahn)  Program  of  the  Ft.  Drum  develop- 

ment.  Facilities  in  the  program 
include : 
o   Over  30  miles  of  two  and  four 

lane  roadways 
o   Groundwater  supply  system  for 

5  mgd.  demand 
o   Water  treatment  facility,  ele- 
vated storage  tanks  and  distri- 
bution system 
o   Sewage  treatment  plant,  pump 

stations,  interceptor  sewers  and 
force  main  outfall  to  the  Black 
River 
o   Electrical  substation 
o   Telephone  exchange  building 
o   Hot  water  distribution  system. 

Consultation  during  construction 
being  provided. 
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HALEY  &  ALDRICH.  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 


Project  and  Client 

Sun  Life  Executive  Park 

Wellesley,  MA 

(1983) 

(Sun  Life  of  Canada) 


Haley  &  Aldrich  Services 

Haley  &  Aldrich  served  as  geotech- 
nical  consultant  throughout  site 
development  studies,  design  and 
construction  of  the  U.S.  head- 
quarters office  complex  for  Sun 
Life  of  Canada.  The  complex 
includes  3  office  buildings,  (3 
levels  each)  totaling  approximate- 
ly 250,000  sq.  ft.  and  a  six-level 
parking  structure  (218,000  sq. 
ft.)   Subsurface  conditions  at  the 
site  were  determined  by  a  detailed 
investigation  program  and  were 
found  to  be  extremely  heterogen- 
eous, compounded  by  a  relatively 
high  groundwater  table.  Haley  & 
Aldrich  developed  a  unique  founda- 
tion improvement  program  enabling 
use  of  conventional  spread  footing 
foundations,  thus  avoiding  the  need 
for  costly  pile  foundations. 
On-site  construction  monitoring 
services  were  provided. 


Copley  Place  Project 

Boston,  MA 
(1982) 

(Urban  Investment  and 
Development  Co.) 


Construction  commenced  in  November 
1980  on  the  Copley  Place  project, 
one  of  the  largest  private  develop- 
ment projects  undertaken  in  the 
Boston  area.  Copley  Place  includes 
an  800-room  luxury  hotel,  an  1100- 
room  convention  hotel,  a  370,000 
sq.  ft.  retail  center  and  about 
700,000  sq.  ft.  of  office  space. 

Haley  &  Aldrich  provided 
geotechnical  engineering  services 
for  the  entire  project,  ranging 
from  initial  site  evaluations  to  a 
major  test  boring  program,  founda- 
tion engineering  studies,  prepara- 
tion of  pile  specifications  and 
construction  monitoring. 
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HALEY  &  ALDRICH.  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 


Project  and  Client 

Wang  Laboratories,  Inc. 
Pawtucketville  Facility- 
Lowell,  MA 
(1980) 

(Davison  Construction  Co, 
Inc.  ) 


Haley  &  Aldrich  Services 

Provided  geotechnical  services 
during  planning,  design 
and  construction  of  a  new 
842,000  sg.  ft.  manufacturing  and 
office  plant.  Due  to  the  presence 
of  near  surface  soil  deposits 
vulnerable  to  earthguakes,  Haley  & 
Aldrich  investigated  and  deter- 
mined the  optimal  location  for  the 
facilities.  Based  on  the  results 
obtained  from  two  test  areas,  H&A 
developed  an  approach  which  by 
improving  the  competency  of  near 
surface  soils  made  a  shallow 
foundation  scheme  possible  with 
significant  cost  savings.  H&A 
provided  final  design  recommenda- 
tions for  the  special  foundation 
treatment. 


Digital  Equipment  Corp. 
Augusta,  ME 
(1976) 
(Salter  Corporation) 


Determined  subsurface  soil, 
rock  and  groundwater  condi- 
tions for  a  200-acre  site. 
H&A  conducted  seismic  surveys, 
performed  laboratory  testing  and 
evaluated  the  conditions  encoun- 
tered, and  provided  recommenda- 
tions for  the  geotechnical  aspects 
of  the  project  design  and  con- 
struction of  a  new  520,000  sq.  ft. 
office/plant. 


North  Meadows  Project 
Hartford,  CT 
(1973) 

(Hartford  Redevelopment 
Agency) 


Conducted  study  to  determine  the 
subsurface  soil  and  rock  conditions 
on  775  acre  site  for  foundation  de- 
sign of  low-rise  industrial  and 
warehouse  facilities,  high  rise 
structures,  roadways  and  under- 
ground utility  systems. 
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HALEY  &  ALDRICH,  INC. 

PARTIAL  LIST  OF  EXPERIENCE  IN 

LARGE  SITE  DEVELOPMENT 

Project  and  Client  Haley  &  Aldrich  Services 

U/Mass  Harbor  Campus  The  development  of  the  harbor 

Dorchester,  MA  campus  involved  construction 

(1972/1973)  of  nine  buildings  to  date  on  a 

(Massachusetts  Bureau  of      60-acre  refuse-filled  site.   Haley 
Building  Construction)       Aldrich  provided  geotechnical 

engineering  services  from  the 
master  planning  studies  through 
construction.  Engineering  services 
included  determination  and  evalua- 
tion of  subsurface  soil  condi- 
tions, recommended  foundation 
design  and  site  development 
criteria,  and  monitoring  the 
installation  of  100  miles  of  pile 
foundation.  Site  development 
criteria  were  established  to 
reflect  the  unique  problems  of 
long-term  settlement  and  weak  soils 
characteristics  of  refuse  fill 
material . 
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SUMMARY  STATEMENT  OF  THE  SWA  GROUP  PROFESSIONAL  SERVICES 


The  SWA  Group  is  a  professional  consulting  practice  offering  capabilities  for 
solving  contemporary  urban  design  and  planning  problems.    For  more  than  twenty- 
seven  years  the  firm  has  been  engaged  in  a  wide  range  of  urban,  suburban,  regional 
and  institutional  projects  of  all  sizes,  bringing  knowledge  in  urban  design, 
landscape  architecture,  site  planning,  interior  planting,  regional  and  urban 
planning  and  environmental  analysis  into  play  with  related  disciplines  to 
accomplish  innovative  and  workable  environments.    The  scope  of  services  provided 
by  The  SWA  Group  is  broadened  by  the  ability  to  offer  staff  assistance  in  citizen 
involvement  and  processing  of  development  permits,  environmental  impact  studies 
and  reports,  and  audio-visual  communications. 

URBAN  DESIGN 

The  SWA  Group  has  developed  an  international  reputation  in  the  design  of 
innovative  urban  environments  by  way  of  proper  analysis  and  solution  of  physical 
problems.    Urban  design  can  be  described  as  the  organization  of  physical  features 
in  an  urban  setting.    Further,  the  urban  design  process  is  one  which  synthesizes 
physical  spaces  and  infrastructure  to  create  the  fabric  of  urban  space.    Through 
the  urban  design  process,  The  SV/A  Group  provides  policies  and  standards  for 
creating  and  enhancing  the  visual  quality  of  large-scale  urban  landscapes  with 
special  emphasis  on  the  psychological  impact  of  environmental  form.    Within  the 
context  of  Urban  Design,  the  firm  offers  expertise  In  site  development  planning, 
program  development,  governmental  processing  and  overall  coordination  of  multi- 
disciplinary  consultants.    Utilizing  such  tools  as  Landscape  Architecture,  Land  Use 
and  Environmental  Planning,  and  Audio-Visual  Communications  in  support  of  its 
endeavors  in  Urban  Design,  The  SWA  Group  establishes  the  environmental  quality 
for  ensuing  development  and  creates  a  sense  of  place  in  the  urban  scape. 

LANDSCAPE  ARCHITECTURE 

The  SWA  Group  offers  the  full  range  of  services  in  landscape  architecture,  from 
site  planning  through  working  drawings  and  construction  observation.   SWA 
initially  prepares  site  development  concepts  to  indicate  preliminary  development 
concepts  and  subsequently  prepares  design  developement  plans  which  further 
define  the  character  of  the  project  including  the  selection  of  materials.   SWA 
provides  budgetary  construction  cost  estimates  in  conjunction  with  both 
conceptual  site  development  and  design  development,  and  offers  expertise  in  the 
development  and  preparation  of  drawings,  technical  specifications,  and  final  cost 
estimates  to  construct  the  work.    In  order  to  assure  construction  proceeds  in 
accordance  with  the  firm's  design  intent,  SWA  extends  construction  observation 
services  to  clients. 


WA  Group 
jylston  Street 
n.  MA  021 16 
36-4703 


PARKS  AND  RECREATIONAL  DEVELOPMENT 

Extensive  involvement  in  the  planning  and  the  development  of  open  space  and 
recreational  facilities  in  planned  communities,  institutional  settings,  resorts,  and 
residential  developments  has  given  The  SWA  Group  a  strong  background  in  the 
development  of  parks  and  recreational  facilities.    With  SWA's  creative  planning 
and  design  experience  coupled  with  its  extensive  capabilities  in  environmental 
analysis,  a  truly  integrated  interdisciplinary  approach  to  parks  and  recreational 
projects  can  be  realized.    Clients  have  ranged  from  the  National  Park  Service 
through  small  municipalities  in  the  public  sector  and  from  large  corporations  to 
individual  developers  for  the  design  of  private  parks. 

LAND  USE  PLANNING 

The  SWA  Group  maintains  expertise  in  land  use  planning  at  both  the  urban  and 
regional  levels,  emphasizing  the  creation  of  plans  and  policies  that  determine  the 
amount,  distribution,  location,  and  phasing  of  uses  and  activities  to  achieve 
economic,  social,  and  physical  objectives.    The  scale  of  planning  at  SWA  ranges 
from  project  to  regional,  and  the  staff  has  the  expertise  to  provide  services  in 
matters  of  land  use  regulations,  growth  management  systems,  jurisdictional 
processing,  and  citizen  participation  programs.    The  firm  assists  public  and  private 
clients  of  all  scales  of  development  with  the  increasingly  complex  problems 
attendant  with  the  preparation  and  processing  of  plans  in  dynamic  social  and 
political  settings. 

ENVIRONMENTAL  PLANNING  AND  MANAGEMENT 

The  SWA  Group  offers  a  range  of  environmental  science  and  management  services 
for  conservation  and  development  projects.  Broadly  categorized  these  services 
include  natural  resource  inventory  and  analysis;  environmental  impact  statement 
and  report  preparation  under  NEPA,  CEQA  and  other  state  jurisdictions;  and 
environmental  management  consultation.   SWA  prepares  both  natural  and  social 
resource  inventories  for  all  types  of  projects  where  a  comprehensive 
understanding  of  the  resources  and  their  interrelationships  becomes  the  basis  for 
planning  or  impact  assessment.    The  firm  also  provides  consultation  in 
environmental  criteria  for  land  or  forest  use  policies  and  providing  environmental 
impact  report  evaluation  services.   The  SWA  Group  offers  environmental 
management  consultation  to  clients  faced  with  the  need  to  understand 
governmental  enviromental  policies  and/or  establish  corporate  policies  and 
objectives  relating  to  complex  environmental  issues  in  the  development, 
reclamation  or  management  of  land  and  land-based  resources. 


Jefferson  Park 


Location:  Cambridge.  Massacfiusetls 

Owner:  Cambridge  Housing  Authority 

Architect:  Boston  Architectural  Team 


The  SWA  Group  was  responsible  for  the  landscape  design 
and  implementation  of  a  seven-acre  public  housing 
project  for  the  Cambridge  Housing  Authority,  under  a  HUD 
grant.  Services  included  redesign  improvements  for 
the  conversion  of  225  units  to  175  units,  and  coordina- 
tion with  tenant  groups,  the  Cambridge  Housing 
Authority  and  the  HUD  review  The  design  addressed 
entry,  circulation,  playground  and  garden  areas  to 
improve  the  overall  appearance  of  the  housing  project  and 
encourage  a  greater  sense  of  pride  by  the  residents- 
The  project  won  the  1985  Honor  Award  from  the  Boston 
Chapter  of  the  Amencan  Society  of  Landscape  Architects 


Left:  Direct  walks  and  bike  paths  con- 
necting the  buildings  emphasize  the 
circulation  pattern  Hedges  and  shade 
trees  further  define  circulation  and 
points  of  entry,  and  provide  privacy  for 
the  individual  units  Brick  gateways 
mark  the  entry  to  each  cluster 


Right:  Entries,  open  space,  vehicular 
and  pedestrian  areas  were  redesigned 
to  improve  transitions  from  interior  to 
exterior  spaces  and  to  encourage 
social  interaction  The  site  plan  creates 
entries  to  single  or  small  groups  of 
apartments,  thereby  providing  identi- 
fication with  front  steps  and  entrances 
to  individual  units.  Pedestrian  and 
vehicular  circulation  is  separated,  and 
the  central  asphalt  area  is  transformed 
to  an  attractively  landscaped  oval 
dropoff  The  landscape  consists  of 
lawns,  clipped  hedges  and  deciduous 
shade  trees,  designed  to  meet  the 
low  maintenance  requirements. 


Above:  At  the  front  of  the  buildings 
are  fenced  play  areas  associated  with 
the  four  "corners"  of  the  oval.  The 
play  areas  are  designed  to  allow 
children  to  play  within  secure  areas, 
away  from  vehicular  traffic  and  under 
the  surveillance  of  their  parents. 


Below:  Each  cluster  of  buildings 
has  a  common  area  offering  access 
to  individual  units  as  well  as  a  place 
to  sit,  mingle,  and  watch  children 
play  Front  lawns  are  enclosed  by 
wrought  iron  fences  for  privacy  and 
ease  of  maintenance. 


The  SWA  Group 


Charles  Square 


Location: 

Owner: 

Architect: 


Cambridge.  Massachusetts 
Charles  Square  Associates 
Cambridge  Seven  Associates 


SWA  provided  full  landscape  architectural  services  for  a 
major,  mixed-use  complex  located  on  four  acres  in  the 
center  of  Harvard  Square  The  design  successfully  inte- 
grates a  first-class  hotel,  retail  stores,  offices  and  luxury 
condominiums  into  the  project's  urban  setting,  by  means 
of  stepped  terraces,  courtyards  and  carefully  selected 
paving  and  plant  materials. 


Above:  A  group  of  linden  trees  com- 
plements the  architectural  materials 
of  the  building  facades  and  paving 
at  the  main  entrance  to  the  com- 
plex, providing  human  scale  and  a 
soft  edge  to  the  retail  and  hotel 
structures  that  face  the  street. 

Left:  In  the  middle  of  the  complex,  a 
major  on-structure  courtyard  forms  a 
central  focus  for  the  hotel,  restaur- 
ants and  shops.  This  open-air  court- 
yard is  paved  with  three  types  of 
brick  and  planted  with  tall  Zell<ova 
trees  surrounded  by  granite  seat- 
walls.  Restaurant  tables,  trellises 
and  planters  contribute  human  scale 
to  the  space.  The  plaza  also  serves 
as  an  Informal  gathering  place  for 
concerts,  art  exhibits,  plays  and 
other  events. 


Right:  From  Brattle  Square,  the  pub- 
lic entrance  to  the  plaza  proceeds 
through  a  passageway  under  the 
building,  up  monumental  granite 
stairs  to  the  central  courtyard. 


The  SWA  Group 


Refugio  Valley 
Community  Park 


Location : 
Client: 

Architectural 
Consultant: 


Hercules,  California 
City  of  Hercules 

John  O'Brien  &  Associates 


SWA  consulted  to  the  City  on  site  planning,  site  engi- 
neering and  landscape  development  for  an  18-acre 
community  park  and  a  1.5-mile  linear  park  on  the  site  of 
an  historic  eucalyptus  shelter  belt  and  the  old  Hercules 
Powder  Works  railroad  alignment  Complete  landscape 
services  covered  all  site  elements  Including  children's 
play  areas,  amphitheater,  tv^^o-acre  lake,  and  extensive 
recreational  facilities  In  1986,  the  project  vi(on  an  Honor 
Aw/ard  in  the  Design  Category  from  The  American  Soci- 
ety of  Landscape  Architects 

Below:  The  design  program  empha- 
sizes family  recreation  facilities  such 
as  play  structures,  picnic  areas, 
informal  sports  fields  and  commu- 
nity gardens.  The  playhill  provides  an 
ideal  overlook  point  for  the  whole 
park  At  the  top,  a  sculptural  jungle 
gym  is  encircled  by  a  spiral  of  tom- 
bardy  poplars. 


Left:  Located  in  a  stream  valley  over- 
looked by  a  regional  freeway  and 
high-density  housing,  the  park  is 
intended  to  provide  visual  focus  and 
community  image  to  the  new  center 
of  Hercules  Visitors  enioy  a  view  of 
the  park  as  they  enter  Hercules  from 
the  freeway  that  connects  the  City  to 
the  rest  of  the  Bay  Area  The  new 
City  offices  and  retail  shopping  will 
face  on  the  park,  complementing  the 
"village  green"  concept  and  increas- 
ing the  park's  use  and  symbolic 
importance  to  the  City  The  design 
preserves  the  eucalyptus  groves 
within  the  linear  park  leading  up  the 
valley  while  new  eucalyptus  plant- 
ings supplement  existing  trees  and 
form  a  protective  border  along  the 
perimeter  of  the  park. 


Left:  The  pavilion  is  the  focus  of  the 
park  Designed  as  a  modern  expres- 
sion of  a  classical  form,  it  "floats  '  on 
the  kvafer  and  serves  as  the  stage  for 
the  amphitheater  beyond  A  eucalyp- 
tus grove  encloses  the  amphitfteater 
and  provides  a  backdrop  to  the  park. 


Above:  A  curvilinear  two-acre  lake 
evokes  a  pastoral  setting  with  its 
classical  English  garden  shapes. 
Weeping  willows  and  ivy  plantings 
along  the  lake  edge  soften  the  con- 
tour and  help  prevent  erosion.  The 
southern  view  reveals  the  pavilion 
and  play  structure  beyond. 


The  SWA  Group 


Dallas  West  End 
Historic  District 


Location  Dallas,  Texas 

Client  City  of  Dallas 

Engineer.  Turner,  Collie  &  Braden  Engineers 


Consultant  to  the  Department  of  Public  Works  for  the  de- 
velopment of  a  district  master  plan  for  land  use  and  public 
open  space  policy  of  a  major  segment  of  the  Dallas  Down- 
town Major  elements  of  this  historic  district  include  Dealey 
Plaza,  the  Kennedy  Memorial,  Pioneer  Square,  several 
government  buildings  and  a  significant  number  of  old 
warehouse  structures  intended  for  preservation  and  re- 
use The  study  concluded  in  specific  design  plans  for  the 
reconstruction  of  Market  Street  in  the  warehouse  area  to 
enhance  visual  and  pedestrian  appeal  and  thereby  aid 
private  redevelopment  interest. 


Below  The  lighting  concept  tor  the 
District  was  to  reinforce  its  historic 
character  example  through  the  use 
of  low  pedestal  type  fixtures  which 
provide  a  warm  light  characteristic 
of  an  earlier  time 


isssSS 


Right:  The  key  cross  street  is  rein- 
forced with  another  arch,  lighting, 
bnck  paving,  special  benches  and 
trees  The  intersection  is  defined 
with  a  concrete  patterned  intersec-  ■ 
tion  with  a  brick  surround  forming 
pedestrian  crosswalks  The  architec- 
turally significant  side  of  the  street 
is  featured  while  the  discontinuous 
side  IS  buffered  with  regular  tree 
planting 


Above:  The  Market  Street  project 
edge  is  defined  by  a  bnck  archway 
with  architectural  features  borrowed 
from  distnct  buildings  which  exhibit 
Chicago  School  influence  This 
portal  structure  frames  and  defines 
a  pedestrian  plaza  detailed  with  cus- 
tom designed  benches,  bnck  pav- 
ing, trees  and  period  tree  grates  and 
light  fixtures 

Center  H/larket  Street  is  partially 
terminated  by  an  angled  building 
which  visually  encroaches  into  the 
public  right-of-way  This  space  is  de- 
fined by  a  radial  paving  pattern,  bold 
concrete  bands  and  a  radius  of 
painted  steel  cylinder  bollards  which 
protect  a  pedestnan  plaza  in  the 
street  area 


The  SWA  Group 


Resumes 


Ronald  E.  Thompson 


Education 

Affiliations 
RegistiaKon 


Iowa  State  University,  BS.C.E.,  1976 

The  Pennsylvania  State  University,  MS.CE., 

1978 

American  Society  of  Qvil  Engineers 
Institute  of  Transportation  Engineers 

Registered  Professional  Engineer.  Coruiecticut,  Delaware,  Florida,  Maine,  Massachusetts, 
Rhode  Island,  New  Hampshire,  Vermont,  Virginia 


As  a  dvil  engineer,  Mr.  Thompson  has  partici- 
pated in  various  projects  in  the  United  States.  He 
has  participated  in  project  management,  dvil 
engineering  design,  construction  document 
preparatation,  cost  estimating,  coi\struction 
services,  traffic  and  environmental  impact 
assessment  and  priority  programming  of 
highways,  traffic  signal  systems  and  the 
redevelopment  of  dty  streets. 

As  Senior  Associate  in  Charge  for  Public  Works 
Engineering  and  Construction  Administration 
Services,  Mr.  Thompson  has  been  responsible  for 
over  S40  million  of  public  works  engineering 
design  induding  roadways,  drainage  improve- 
ments and  munidpal  utilities.  His  responsibli- 
ties  with  respect  to  construction  administration 
services  indude  overall  management,  product 
delivery,  scheduling  and  implementation  of 
quality  management/quality  control  procedures. 

Follovklng  is  a  summary  of  Mr.  Thompson's 
projects: 

Administration  of  the  design  for  the  upgrade  of 
nine  rapid  transit  and  commuter  rail  stations 
north  and  west  of  Boston  for  the  Massachusetts 
Bay  Transportation  Authority.  Improvements 
indude  expanding  parking  lots,  station  improve- 
ments, parking  garage  construction,  landscaping 
and  handicapped  access. 

Plaiming  and  design  for  a  cormector  road  and  air 
rights  development  under  Interstate  91  No. 
Springfidd,  MA.  This  $4  million  project 
induded  roadway  coi\struction,  ramp  demoli- 
tion, drainage  improvements,  utility  rdocations 
and  urban  design  elements.  The  planning 
process  required  extensive  liaison  between  local 
public  offidals  and  private  sector  representatives 
to  allow  for  federal,  state,  and  local  approvals 
and  permits. 

Design  of  a  portion  of  Route  53  in  Hanover,  MA. 
This  project  indudes  the  upgrading  of  approxi- 
matdy  two  miles  of  roadway  corridor  to  a  four- 
lane  arterial  highway.  Corridor  improvements 
consist  of  roadway  widening,  drainage  improve- 
ments and  traffic  signalization. 

Flarming  and  design  of  the  rdocation  of 
approximately  one  mile  of  Route  140  in  Franklin, 
MA.  The  project  indudes  the  construction  of  a 
four-lane  divided  primary  roadway,  bridge  and 
culvert  construction,  drainage  improvements 
and  envirorunental  protection  of  wetlands.  This 
project  is  a  joint  development  between  the 


Devdopment  of  engineering  feasibility  and 
environmental  assessment  for  expansion  of  the 
Interstate  93/River  Road  interchange  and  River 
Road  corridor.  Improvements  consist  of  bridge 
widening,  ramp  reconstruction  and  widerUng  of 
a  rural  roadway  to  a  four-lane  arterial  roadway. 

Devdopment  of  engineering  feasibility  report  for 
expansion  of  the  Interstate  95/ Route  128/Totten 
Pond  interchange.  Improvements  constist  of 
bridge  wideiung,  ramp  construction  and 
coordination  of  drainage  improvements  to  Route 
128. 

Planning  and  design  of  a  $12.5  million  improve- 
ment project  on  the  Middlesex  Turnpike  in  the 
towns  of  Bedford,  Billerica  and  Burlington,  MA. 
The  project  was  devdoped  jointly  be  all  three 
towns  cooperating  as  a  single  group,  Tri-towTi. 
The  project  consists  of  v^dening  an  existing  two- 
lane  roadway  to  five  lanes  and  installing  a  series 
of  traffic  signals.  Extensive  construction  staging 
and  maintenance  of  traffic  are  incorporated  into 
this  project. 

Design  of  serveral  arterial  streets  for  the  North 
Blocks  area  of  Springfidd,  MA.  This  £3.2  million 
project  involved  the  design  of  street  reconstruc- 
tion, traffic  system  signalization,  drainage 
improvements  and  landscaping. 

Design  of  25  miles  of  roadway  improvements  on 
Nanhicket.  This  512  nullion  project  involved  the 
implementation  of  a  roadway  priority  program. 
Roadway  reconstruction  coi\sisted  of  redama- 
tion,  pavement  overlays  and  complete  recon- 
struction of  roadways. 

Design  of  a  major  redevdopment  project  in 
Medford  Square,  Medford,  MA.  This  $2.5  million 
project  induded  construction  and  reconstruction 
of  downtown  streets,  construction  of  a  p>edestrian 
mall,  transitway,  several  off-street  parking  areas, 
traffic  signalization  and  design  of  several 
utilities. 

Previous  Experience 

As  aty  Traffic  Engineer  for  the  Qty  of  Ola  the, 
Kansas,  Mr.  Thompson  was  responsible  for  the 
Transportation  Department.  Responsibilities 
induded  the  devdopment  of  an  annual 
transpxjrtation  improvement  program  for  the 
aty  and  preparation  of  budgets  for  operation  of 
the  Etepartment.  Project  responsibilities  induded 
the  design  of  street  and  traffic  signal  projects. 


Vanasse  Hangen  Brustlin,  Inc. 


Joseph  D.  Magni,  Jr. 


Education 

Affiliations 
Registration 


Northeastern  University,  B.S.CR 

Lowell  Technical  Institute  -  Qvil  Engineering  in 

Service  Training  Program 

Newton  Junior  College  -  Associate  in  Arts 

American  Society  of  Qvil  Engineers 
Boston  Society  of  Qvil  Engineers 

Professional  Engineer  Massachusetts,  Maine 


Mr.  Magni  is  a  Senior  Project  Manager  in 
Vanasse  Hangen  Brustlin's  Highway  Depart- 
ment.   His  areas  of  expertise  include  geometric 
design  of  primary,  secondary  and  urban 
roadways,  preparation  of  slate  highway  layout 
documents,  roadway  and  parking  lot  grading 
and  drainage  design,  highway  lighting  design, 
construction  document  preparation  and 
preparation  of  land  court  subdivision  plans  and 
related  calculations. 

Mr.  Magni  has  been  involved  with  several 
highway  projects  including: 

Project  Manager  for  four  consecutive  phases  of 
the  Nantucket  Priorty  Program  for  the  rehabilita- 
tion of  Ihiblic  Road  in  Nantucket,  Massachusetts. 
Each  phase  involved  the  development  of  a 
variety  of  road  improvement  techniques  to 
upgrade  streets  within  the  available  funding 
limitations.  Cobblestone  pavers,  Belgium  block 
pavers,  pavement  reclamation,  fuU  depth 
reconstruction,  and  stone  sealing  are  examples  of 
project  techniques  utilized  in  this  combined  $14 
million  project. 

Project  Manager  for  the  2.1  mile  North  Dermis 
Road  Project  in  Yarmouth,  Massachusetts.  This 
project  involved  the  full  depth  reconstruction  of 
an  arterial  connection  providing  regional  access 
to  Yarmouth  from  the  northern  Cape  Cod 
communities.  The  work  included  major  drainage 
improvements,  installation  of  a  Qass  I  regional 
Bike  Path,  extensive  wetlands,  mitigation 
measures,  replacement  of  a  60  foot  -  5'  x  6'  box 
culvert  (tidal  stream)  and  extensive  wetland 
permitting. 

Project  Manager  for  the  Madaket,  Nantucket 
Island,  bikepath,  a  52  mile  long  Qass  I  bicycle 
path  adjacent  to  a  heavily  traveled  route 
connecting  downtown  Nantucket  with  Madaket 
beach.  The  project  involved  basic  route  location 
and  geometric  design,  wetland  replication, 
design  of  bike  rest  areas,  design  of  wood  deck 
bridge  structures  at  major  culvert  crossings, 
specifications  and  bid  documents. 

Project  Manager  for  the  Springfidd  North  Blocks 
Urban  System  Project.  This  $4.8  million  project 
involved  full  depth  reconstruction  of  nine 
downtovim  streets,  structural  design  of  22 
underground  utility  vaults,  coordination  of  nine 
signalized  intersections,  extensive  streetscaping, 
TV  inspiection  of  10,000  feet  of  combined  sewer/ 
drainage  piping,  the  development  of  a  parking 
study  and  part  time  construction  insf>ection. 


Project  Manager  for  the  Station  Avenue 
Reconstruction  Project  in  Yarmouth.  This  $1.1 
million  project  involved  the  fbre  widening  of 
existing  corridor  to  provide  a  four-lane  roadway, 
signalization  of  two  major  intersections,  a 
railroad  crossing  renewal,  major  drainage 
improvements,  specifications  and  bid  docu- 
ments. 

Project  Manager  of  the  Route  134  Transportation 
Improvements  Project  in  Dermis.  This  $13 
million  project  involved  the  widening  of  an 
existing  corridor  to  provide  a  five-lane  section 
with  a  two-way  continuous  center  left-turn  lane, 
signalization  of  two  intersections,  design  of  a 
concrete  bikeway  under  Route  134,  major 
drainage  alterations,  speaficaitons  and  bid 
doaiments. 

Mr.  Magni  was  responsible  for  the  safety 
improvements  to  2.0  miles  of  Conant  Street  in 
Danvers  and  Beverly,  MA.  This  $1.0  million 
project  involved  inter-coordination  between  two 
neighboring  murudpalities  for  the  reconstrudon 
of  a  vital  arterial,  improvement  of  intersection 
geometries,  replacement  of  3,700  feet  of  water 
main,  roadway  reconstruction  and  realignment, 
major  drainage  improvements,  specifications  and 
bid  documents. 

Senior  Project  Engineer  for  the  site  improve- 
ments to  Merrimack  Plaza  in  Methuen,  MA. 
Responsibilities  induded  redesign  of  a  700+/- 
stall  parking  lot  for  improved  traffic  circulation 
patterns,  landscape  improvements,  major 
drainage  alterations,  and  design  modifications  to 
an  existing  traffic  signal  system. 


Previous  Experience 

Prior  to  his  assodation  with  Vanasse  Hangen 
Brustlin,  Inc.,  Mr.  Magni  conducted  and  partid- 
pated  in  numerous  bridge  replacement  projects 
in  the  State  of  MA.  These  projects  involved 
major  roadway  geometric  improvements, 
sophisticated  utility  replacement,  spedal 
roadway  profiling  to  accommodate  required 
minimum  railroad  dearances,  design  of  uiiique 
revetment  techniques  for  slope  erosion  control, 
bridge  hydraulic  analysis  and  development  of 
phased  construction  traffic  mangement. 


Vanasse  Hangen  Brustlin,  Inc. 


James  R.  Avitabile 


Education 
Affiliations 


Northeastern  University,  B.S.C.E.,  1980 
Northeastern  Universily,  M.S.C.E.,  1987 

American  Society  of  Qvil  Engineers 
Boston  Society  of  Qvil  Engineers 
Construction  Specification  Institute 
American  Water  Works  Association 


Registration 


Registered  Professional  Engineer:  Maine,  Massachusetts 


As  a  Transportation /Civil  Engineer,  Mr. 
Avitabile  has  directed  and  participated  in  the 
design  efforts  on  a  variety  of  projects  throughout 
the  New  England  region.  His  responsibilities 
include  design  coordination,  construction 
document  preparation,  cost  estimation,  right-of- 
vk'ay,  hydraulic  analysis,  environmental  impact 
assessment  and  planning  studies  associated  with 
the  design  and  construction  of  transportation 
facilities  and  roadway  improvement  projects. 

As  Senior  Project  Manager  on  the  highway 
design  staff,  Mr.  Avitabile  has  been  responsible 
for  the  design  efforts  for  a  number  of  public 
works  and  private  developmnet  projects,  as 
represented  by  the  following: 

Traffic  improvements  to  the  Route  53  corridor  in 
Hanover,  MA.  Project  includes  the  widening, 
reconstruction  and  traffic  signalization  of  a  major 
commercial  arterial.  As  the  first  phase  of  this 
four-phase  project,  $2.5  million  worth  of  constru- 
cion  improvements  will  be  made  to  the  first  mile 
of  this  3.7-mile  corridor. 

The  reconstruction  of  East  Street  in  Pittsfield, 
MA,  consisting  of  safety  improvements  and 
traffic  signalization  to  this  four-lane  urban 
arterial.  This  S3  million  project  included 
significant  drainage  system  improvements, 
utility  relocations  and  the  safe  coordination  of 
construction  activities  to  maintain  continuous 
traffic  flow. 

Transportation  improvements  to  a  1.5  mile 
section  of  Route  8  in  the  Town  of  Adams,  MA. 
Project  involved  J4  million  of  improvements  to 
an  existing  urban  highway.  Geometric  improve- 
ments proposed  include  horizontal  realignment, 
widening  and  intersection  improvements  to 
provide  additional  capacity  and  improve  safety. 

Major  roadway  reconstruction  and  traffic  signal 
improvements  for  1.5  mile  section  of  Middlesex 
Turnpike  in  Burlington,  MA.  This  S3. 5  million 
Urban  Systems  project  included  the  upgrading 
and  coordination  of  seven  key  intersections  along 
a  major  conamercial  corridor.  Design  efforts 
included  capacity  improvements,  retaining  wall 
design  and  extensive  utility  relocation. 


The  reconstruction  of  HUlcrest  Parkway  in 
Winchester,  MA.  This  $1 .2  million  MCiC  project 
involved  the  development  of  contract  documents 
for  the  realignment  of  a  3/4  mUe  residential 
roadway  which  borders  the  MDC  North 
Reservior.  Major  efforts  included  drainage  and 
water  system  improvements,  street  lighting 
design,  evaluation  of  environmental  impacts  and 
conununity  liaison. 

The  design  of  safety  improvements  for  the 
relocation  of  Crosby  Drive  at  Burlington  Road  in 
Bedford,  MA.  This  project,  funded  under  the 
Public  Works  Economic  Development  Program, 
consisted  of  alignment  and  capacity  improve- 
ments to  two  key  intersections  along  a  major 
commuter  corridor. 

North  Summer  Street  Urban  Systems  Project  in 
Adams,  MA.  Project  included  reconstruction  of 
3/4  mile  of  residential  roadway  and  replacement 
of  existing  retaining  walls. 

The  design  of  safety  improvements  on  a  1  /2  mile 
section  of  Nahatan  Street  in  downtown  Nor- 
wood, MA.  The  project  uivolved  roadway 
widening  and  the  design  of  a  coordinated  traffic 
signal  system  at  four  intersection  locations. 

East  Road  highway  reconstruction  project  in 
Adams,  MA.  The  geometric  design  for  1 .5  mUe 
section  of  residential  highway  included 
structural  improvements  to  several  major  culvert 
crossings  and  widening  of  an  existing  bridge 
structure. 

Mishawum  Road  intersection  capacity  and  traffic 
signal  improvement  project  in  Wobum,  MA. 


Previous  Experience 

As  Assistant  Transportation  Engineer  for  the 
preliminary  design  of  the  MBTA  South  Station 
Transportation  Center. 

Infrastructure  evaluation  and  pavement 
inventory  studies  for  roadway  and  bridge 
structures  for  the  140-mile  Massachusetts 

Turnpike. 


Vanasse  Hangen  Brustlin,  Inc. 


Pompeo  Casale 


Education 
Affiliations 

Registration 


Northeastern  University,  B.S.C.R,  1980 

American  Society  of  Qvil  Engineers 
Boston  Society  of  Qvil  Engineers 

Registered  Professional  Engineer:  Massachusetts,  New  Hampshire,  Maine 
liscensed  Construction  Supervisor:  Massachusetts 


Mr.  Casale,  a  Project  Manager  in  VHB's 
Highway  Design  Department,  has  considerable 
exfjerience  in  the  dvil  design  of  highway 
projects  throughout  the  Commonwealth  of 
Massachusetts  and  the  State  of  New  Hamp- 
shire. His  responsibilities  indude  geometric 
design  of  primary,  secondary,  and  urban 
roadways,  preparation  of  construction  right-of- 
way  dociunents,  roadway  grading,  highway 
lighting  and  traffic  signalization  plans. 

Mr.  Casale  is  currently  involved  in  design 
efforts  for  a  number  of  public  works  projects,  as 
represented  by  the  following. 

Project  Manager  for  dvil  engineering  design 
and  development  of  construction  documents 
for  roadway  construction  and  traffic  signal 
installation  on  a  section  of  Cambridge  Street 
(Route  3A)  in  Burlington,  MA. 

Project  Manager  for  transportation  safety 
improvements  to  the  High  Street  and  Haverhill 
street  intersection  in  Andover,  MA.  This 
project  involves  the  design  of  a  traffic  signal 
system,  roadway  alterations  and  modifications 
to  the  existing  drainage  system. 

Project  Manager  for  intersection  signalizafion 
of  various  locations  throughout  the  Common- 
wealth of  Massachusetts  and  New  Hampshire. 
Some  are  these  projects  are  Dascomb  Road/I- 
93  Frontage  Road,  Andover,  MA;  Bridge 
Street/West  6th  Street,  Lowell,  MA;  Lowell 
Road  (NH  Route  3A)/Wason  Road,  Hudson, 
NH;  Lawrence/Rogers /Wamesit  Streets, 
Lowell,  MA;  and  NH  Route  25 /NH  Route  25B, 
Center  Harbor,  NH. 

Project  Manager  for  dvil  engineering  design 
and  development  of  construction  documents 
for  roadway  construction  and  traffic  signal 
installation  on  a  one  mile  section  of  Deny 
Street  (NH  Route  102)  in  Hudson,  NH. 

Previous  Experience 

Senior  Project  Engineer  for  Plaistow  Road  (NH 
Route  125)  reconstruction  project  in  Plaistow, 
NH.  Responsible  for  geometric  design, 
drairuge  and  traffic  signal  installation. 

Senior  Project  Engineer  for  the  design  and 
development  of  construction  documents  for  a 
0.5  nule  section  of  Lowell  Road/River  Road 
(NH  Route  3A)  in  Hudson,  NH.  Induded  was 
the  design  and  reabgiunent  of  Lime  Brook 
through  the  project  area. 


Senior  Project  Engineer  for  transportation  safety 
improvements  to  Storey  Avenue  (Route  113)  in 
Newburyport,  MA.  This  project  involved  the 
design  of  two  traffic  sigiul  systems,  roadway 
alterations  and  modifications  to  the  existing 
drainage  system. 

Seiuor  Project  Engineer  for  the  design  and 
development  of  construction  documents  for 
roadway  construction  and  traffic  signal 
installation  for  a  section  of  Route  5  (Riverdale 
Street)  in  West  Springfield,  MA. 

Project  Engineer  for  the  design  and  reconstruc- 
tion of  a  4.5  mile  section  of  Route  143  in  the 
Town  of  Peru,  MA. 

Project  Engineer  for  intersection  improvements 
at  Route  2  and  Bedford  Road  in  the  town  of 
Lincoln,  MA. 

Project  Engineer  for  safety  improvements  to  the 
Winter  Street/ 1-95 /Route  128  interchange  in 
Waltham,  MA.  Induded  were  the  redesign  of 
Winter  Street  from  a  two-way  system,  and  the 
realignment  of  both  on-  and  off-ramps. 

I^oject  Engineer  for  the  design  and  reconstruc- 
tion of  a  one  mile  section  of  Route  8  in  the  Qty  of 
North  Adams,  MA. 

Project  Engineer  for  numerous  bridge  replace- 
ment projects  in  the  State  of  Massachusetts. 
These  projects  involved  roadway  geometric 
redesign,  utility  replacement,  roadway  profiling 
to  accommodate  required  railroad  dearances, 
and  development  of  phase  construction  plans. 


Vanasse  Hansen  Brustlm,  inc. 


Robert  M,  Kaye 


Education 


Boston  University,  M.A.,  Urban/Economic  Geography,  1975 
Oberlin  College,  BA.,  Cum  Laude,  Biology,  1970 


Affiliations 


American  Planning  Association 
Association  of  American  Geographers 
Conservation  Law  Foundation  of  New  England 
The  Nature  Conservancy 
Urban  Land  Institute 


Appointments 


Awards 


Task  Force  to  Evaluate  New  Treatment  Technology,  Massachusetts  Department  of  Environmental 

Quality  Engineering,  1983 

Special  Advisory  Committee  on  Wafer  Supply,  Massachusetts  Department  of  Environmental 

Quality  Engineering,  1982 

Research  Evaluator,  National  Science  Foundation,  1980  - 

Advisory  Committee,  Massachusetts  Department  of  Environmental  Quality  Engineering,  1979  - 

Salt  Task  Force,  Massachusetts  Department  of  Public  Works,  1975-1976 

Teaching  Fellowship  and  Staff  Sdiolarship,  Boston  University,  1973-1975 

National  Science  Foundation/Great  Lakes  College  Association  Marine  Biology  Study  Grant, 

University  of  California,  Santa  Barbara,  1969 


Mr.  Kaye  joined  Vanasse  Hangen  Brustlin,  Inc. 
to  direct  the  firm's  Urban  Planning  Depart- 
ment. He  brings  to  the  firm  skills  in  diverse 
plaiming  topics  including  resource  manage- 
ment, environmental  assessment,  community 
revitalization,  economic  analysis,  land  use 
regulations  and  citizen  involvement  in 
planning  and  decision  making  processes. 

Mr.  Kaye's  project  experience  includes: 

Master/Site  Planning:  Tudor  Wharf, 
Charlestown,  MA  -  Urban  design  and  site 
planning  for  the  aeation  of  a  residential/ 
office/retail  development  on  the  Charlestown 
waterfront;  Hingham  Shipyard,  Hingham,  MA 
-  Site  Planning  for  mixed  use  development  on  a 
56-  acre  waterfront  site;  Walter  Baker  Mills, 
Dorchester,  MA  -  Urban  design  and  site 
planning  for  conversion  of  former  chocolate 
factory  to  residences  and  Heritage  State  Park; 
Wellington  Point,  Medford,  MA  -  Master  plan 
for  2  million  square  foot  mixed  use  develop- 
ment on  55  acre  site  including  air  rights  over 
Wellington  MBTA  station;  Weston  Office  Park, 
Weston,  MA  -  Coordinated  environmental 
processing  for  75-acre,  485,000  square  foot 
office  development;  Burlington  CJffice  Park, 
Burlington,  MA  -  Master  planning  and 
environmental  assessment  for  1  million  square 
foot  office  park;  Washburn  Island  Preserve 
Master  Plan,  Falmouth,  MA  -  Design,  resource 
planning  and  enviroi\mental  assessment  for 
334-aCTe  island;  Rust  International  Site  and 
Design  Study,  Birmingham,  AL  -  Assessed 
various  locations  for  an  engineering  firm's 
corporate  headquarters. 

Development  Guidelines:  Massport  CHART 
Project,  Boston,  MA  -  Urban  design  and 
planning  responsibilities  for  a  study  of  cross 
harbor  and  regional  transportation  access  to 
Logan  Airport;  Birmingham  Mixed  Use 
Development  plan  for  36-bIock  area  of 
downtown  Birmingham,  including  housing. 


Vanasse  Hangen  Brustlin,  Inc. 


R&D,  retail  and  hotel  uses;  Northern  Avenue/ 
Commonwealth  Flats  Design  Guidelines,  Boston, 
MA  -  Guidelines  for  redevelopment  of  a  55-acre, 
publicly  owned  site  adjacent  to  the  South  Boston 
waterfront;  Derry,  NH  Redevelopment  Study; 
Whitinsville  Redevelopment  study,  Northbridge, 
MA;  Spencer,  MA  Revitalization;  Parking 
Feasibiltiy  Study,  BrooUine,  MA;  Kendall 
Company  Site  Search  and  Feasibiltiy  Study, 
Eastern  Massachusetts;  Design  Guidelines  for  Air 
Cargo  Facilities,  Boston,  MA. 

Environmental  Assessments:  116  Huntington 
Avenue  Environmental  Study,  Boston,  MA  - 
Environmental  analysis  of  a  278,000  square  foot 
office/retail  development  near  Boston's  Back 
Bay;  25  Huntington  Avenue  Environmental 
Study,  Boston,  MA  -  Environmental  analysis  of  a 
residential/retail  development  in  Back  Bay, 
Boston,  MA;  15  New  Chardon  Street,  Boston,  MA 
-  Envirorunental  studies  for  office/retail 
development  in  Government  Center;  Common- 
wealth Center,  Boston,  MA  -  Planning  and  envi- 
ronmental analysis  for  a  large  mixed-use  devel- 
opment on  Washington  Street  in  Downtown 
Crossing  area;  Nobnocket,  Tlsbury,  MA  - 
Environmental  coordination  for  a  commercial 
development  in  Martha's  Vineyard;  Qippership 
Wharf  Environmental  Study,  Boston,  MA  -  Urban 
design/site  planning,  and  full  EIR  and  state 
permit  processing  for  12-acre  residential  devel- 
opment on  East  Boston  waterfront;  Fan  Pier  and 
Pier  4  Environmental  Study,  Boston,  MA  -  EIR 
and  permit  documents  for  5  million  square  foot 
mixed-use  development;  Rowes  Wharf,  Boston, 
MA  -  Environmental  analysis  and  permit 
documentation  for  650,000  square  foot  mixed-use 
waterfront  development;  Parcel  7  EIR  Boston, 
MA  -  Environmental  review  of  a  hotel/retail  de- 
velopment adjacent  to  Goverment  Center. 

Resource  Management:  Barnstable  Groundwater 
Management  Plan,  Barnstable,  MA  -  Land  use 
and  groundwater  resource  management  plan  for 
a  Cape  Cod  community;  Water  Resources 
Management  Study  (Case  Study),  Stoughton,  MA 
for  U5.  Department  of  Interior. 


George  F.  Woodcock 


As  Resident  Engineer  and  Project  Superinten- 
dent, Mr.  Woodcock  has  participated  in  various 
projects  in  New  York  and  New  England.  He 
has  served  as  resident  for  government  agencies 
and  as  a  project  superintendent  managing 
paving  operations  for  a  New  York  contractor. 

As  Senior  Resident  Engineer  for  Vanasse 
Hangen  Brustlin,  Inc.,  Mr.  Woodcock  is 
responsible  for  the  supervision  of  resident 
inspection  services  for  aU  construction  projects 
monitored  by  Vanasse  Hangen  Brustlin,  Inc. 
Mr.  Woodcock  is  responsible  for  monitoring 
quahty  control  of  the  construction  projects. 

As  Resident  Engineer,  Mr.  Woodcock  was 
responsible  for  monitoring  the  construction  of 
12  miles  of  roadway  improvements  on 
Nantucket.   This  S43  million  project  required 
the  monitoring  of  several  pavement  reclama- 
tion operations,  safety  control,  project 
quantities,  and  quality  of  construction.  Project 
scheduling  on  this  summer  resort  was  essential 
to  maintaining  a  separation  of  construction 
activities  and  summer  vacation  activities. 


Resjxjnsible  for  reconstruction  of  5  miles  of  New 
York  Route  202.  This  SI  3  million  project 
included  replacement  of  deck  slabs,  drainage 
improvements,  pavement  and  sidewalk 
reconstruction. 

Responsible  for  reconstruction  of  various 
pavements  for  the  United  States  Military 
Academy  at  West  Point,  New  York.  This  $1.5 
million  project  included  street  and  sidewalk 
reconstruction,  parking  facilities,  recreational 
facilities  and  utility  improvements. 

Responsible  for  construction  of  this  bridge  in 
Hyde  Park,  New  York.  This  project  involved  the 
construction  of  a  65-foot  span  -  precast  box  beam 
bridge,  abutments,  bridge  deck  and  approaches. 


Previous  Experience 

As  Project  Superintendent  for  a  major  New 
York  contractor,  Mr.  Woodcock  was  respon- 
sible for  paving  operations  and  construction  of 
various  roadway  projects.  Several  are  listed  as 
follows: 

Responsible  for  the  reconstruction  of  5.5  miles 
of  New  York  Route  210.  This  S33  million 
project  included  replacement  of  major  drainage 
culverts,  storm  drainage  systems  and  pavement 
reconstruction. 


Vanasse  Hangen  Brustlin,  Inc. 


Edward  B,  Pratt 


Mr.  Pratt  has  38  years  experience  in  construe-  -  $6  million  construction  of  Route  3  through 

tion  engineering.  For  35  years  until  his  Weymouth,  which  included  construction  of  12 

retirement,  he  was  a  construction  engineer  with        bridges. 

the  Massachusetts  Department  of  Pubhc  Works 

responsible  for  large-scale  construction  projects       -  $7  million  construction  of  1-95  in  North 

in  the  eastern  portion  of  the  State  including  the         Attleboro,  which  included  11  bridges. 

Boston  Metropolitan  area. 

-  $10  million  construction  of  several  roadway 
As  MDPW  District  8  Construction  Engineer,  State  Aid  projects. 

Mr.  Pratt  was  responsible  for  the  supervision  of 
approximately  $70  million  of  construction 
annually.  For  the  last  ten  years  of  his  tenure,  he 
held  the  dual  position  of  District  Projects 
Engineer  and  District  State  Aid  Engineer  for  the 
Boston  District  8. 

Representative  of  the  construction  projects  Mr. 
Pratt  supervised  for  the  Massachusetts 
Department  of  Public  Works  are  the  following: 

-  $69  million  construction  of  1-93  from  Qty 
Square,  Charlestown  to  Medford. 


Vanasse  Hangen  Brusilln,  Inc. 
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Structural  and  Civil  Engkieering 


PROFESSIONAL  PROFILE 


DANIEL  M.  CARSON,  P.E. 


Professional  Credentials: 

B.S.C.E.,  The  City  College  of  New  York,  1982 

Graduate  Studies,  Case  Western  Reserve 
University 

Registered  Professional  Engineer:  Ohio, 
Massachusetts,  Maine 

American  Consulting  Engineering  Council/NE 

Board  of  Directors, 

Massachusetts  Society  of  Professional 

Engineers 

Tau  Beta  Pi,  CHI  Epsilon 

Record  of  Employment: 

1972-1976  Peter  Kiewit  Sons  Co. 

1976-1977  Havens  and  Emerson,  Ltd. 

1977-1981  Eastern  Seaboard  Engineering 

Corp. 

1981-1982  Peabody  N.E.,  Inc. 

1982-Present    DMC  Engineering,  Inc. 


Professional  Experience: 


Mr.  Carson  has  a  somewhat  unusual 
backround  in  that  he  has  strong  experience 
both  in  contracting  and  design  engineering.  He 
started  his  career  working  as  a  "construction 
engineer"  on  the  63rd  Street  Tube  and  Tunnel 
project,  N.Y.C.  From  that  start  Mr.  Carson  has 
gone  on  to  supervision  and  management  of 
such  contracts  as  the  MBTA  South  Cove  Tun- 
nel Contract  ($5  million  sub-contract),  Lynn 
Sewage  Treatment  Plant  ($50  million),  and 
Franklin  Field  Housing  Project  ($2 
million  sub-contract). 


He  has  estimated  projects  such  as  MBTA 
Forest  Hills  ($3  million  subcontract),  and  AM- 
TRAK  Southampton  Yard  ($20  million).  Mr. 
Carson  also  has  a  substantial  background  in 
the  construction  engineering  required  for 
such  things  as  design  of  support-of-excava- 
tion  systems,  pile  design,  dewatering  systems, 
and  studies  of  ability  of  soils  to  withstand  con- 
struction equipment  loadings. 

While  working  as  a  structural/foundation 
engineer,  Mr.  Carson  was  involved  with  the 
design  of  Bissel  Point  Treatment  Plant;  Det- 
tmer-Miami  Ohio  Health  Complex:  Rochester, 
N.H.  Treatment;  and  Gloucester  R/R  Bridge 
Underpinning  Projects  to  name  a  few.  His 
responsibilities  included  the  structural  design 
and  analysis  of  building  superstructures,  above 
grade  tanks,  below  grade  tanks,  buried  con- 
duits, shallow  foundations  and  deep  founda- 
tions. Mr.  Carson  has  also  served  on  value 
engineering  teams  for  EPA  projects. 

Since  starting  the  firm  of  DMC  Engineering, 
Inc.,  Mr.  Carson  has  served  as  principal  in 
charge  on  a  wide  variety  of  projects.  Examples 
of  these  projects  are  structural  design  of 
Nashua  New  Hampshire  Sewage  Treatment 
Plant,  civil  engineering  and  estimating  sen/ices 
for  Camp  Dresser  and  McKee's  prime 
management  contract  with  Massachusetts 
Water  Resources  Authority,  prime  contract  to 
provide  engineering  services  on  Maine  DOT's 
Eel  Weir  River  Bridge  Project,  various  site 
development  contracts  up  to  16  acres  in  size, 
MBTA  Bridge  Inspection  project,  structural 
design  of  Office  Building  projects,  and  contracts 
with  McDonald's  Corporation  to  provide  struc- 
tural engineering  services  to  their  restaurant 
facilities  in  the  New  England  area. 


Thomas  K.  Liu  Principal  and  President 

Haley  &  Aldrich,  Inc. 


Experience 

1969  -  Present  Haley  &  Aldrich,  Inc. 

1969  Senior  Associate  and  Vice 

President 
1972  Principal  and  Senior  Vice 

President 
1982  Principal  and  Executive 

Vice  President 
1984  Principal  and  President 

Principal-in-charge  for  subsurface  investigation,  engineering 
studies,  construction  monitoring  and  behavior  measurement  for 
foundations  and  earthwork  structures.   Projects  include  low  and 
high-rise  buildings,  major  site  developments,  mass  transit 
facilities,  tunnels,  highways,  bridges,  water  supply  systems, 
dams,  sewerage  treatment  facilities,  refineries,  processing  and 
manufacturing  plants,  tank  farms,  communication  networks,  land- 
fills, waterfront  structures,  pipelines  and  others. 

The  scope  of  experience  ranges  from  preliminary  feasibility 
studies,  through  design  investigations,  preparation  of  plans  and 
specifications,  to  consultation  and  monitoring  during  con- 
struction.  Individual  projects  have  also  included  investiga- 
tions of  failures  and  testimony  during  litigation. 

Dr.  Liu  has  participated  in  more  than  300  projects  at  Haley  & 
Aldrich,  Inc.   In  areas  of  highways  and  bridges,  he  has  served 
as  Principal-in-charge  for  the  1-93  Franconia  Notch  Parkway  and 
its  extension  from  Littleton,  New  Hampshire  to  the  Vermont  Line, 
the  new  Rouses  Point  Bridge  to  connect  Vermont  and  New  York  at 
the  northern  end  of  Lake  Champlain.   Dr.  Liu  has  participated  in 
many  projects  involving  foundations  and  embankments  on  weak  and 
compressible  soils,  including  Taylor  River  Crossing  on  the  New 
Hampshire  Turnpike,  in  which  sand  drains  were  utilized. 

Dr.  Liu  has  also  been  Principal-in-charge  of  a  variety  of  tun- 
nel projects  within  New  England  and  the  north  central  United 
States  including  the  feasibility  study  for  the  Danvers-Beverly 
Tunnel  in  Beverly,  MA;  the  Culver-Goodman  and  Combined  Sewer 
Overflow  Abatement  Program  Tunnel  Network  in  Rochester,  NY; 
Scajaquada  Tunnel  Interceptor  in  Buffalo,  NY;  Water  Trans- 
mission Tunnel  in  Bethesda,  MD;  and  the  Tunnel  Muck  Utilization 
Study. 


K^K 


Thomas  K.  Liu 

Haley  &  Aldrich,  Inc. 

Page  2 

Dr.  Liu  as  a  result  of  his  many  years  of  teaching  and  research 
often  serves  as  a  catalyst  in  the  development  of  innovative 
solutions  to  geotechnical  engineering  problems.   In  1979,  Dr. 
Liu  was  a  member  of  a  delegation  of  the  Consulting  Engineers 
visiting  China  as  guests  of  the  State  Capital  Construction 
Commission  of  the  People's  Republic  of  China. 

Dr.  Liu  has  presented  many  lectures  on  soil  mechanics  and  foun- 
dation engineering  at  professional  society  meetings  and  univer- 
sities.  He  has  authored  numerous  papers  and  publications  on  a 
wide  variety  of  topics  in  geotechnical  engineering.   His  paper, 
"Finite  Difference  Analyses  for  Sand  Drain  Problems"  was  awarded 
the  highest  honor  by  A.S.C.E.  in  1975,  the  Norman  medal. 

1959  -  1969  University  of  Illinois,  Urbana- 

Champaign,  IL 
1964-1969   Associate  Professor 
1961-1964   Assistant  Professor 
1959-1961   Research  Associate 

Taught  graduate  and  undergraduate  course  in  soil  mechanics  and 
foundation  engineering.   Conducted  research  on  engineering 
properties  of  surficial  soils,  influence  of  colloidal  organic 
material  on  engineering  properties  of  soil,  field  measurement  of 
soil  strength  and  instrumentation.   Developed  soil  exploration 
and  mapping  procedures  for  highway  projects.   Served  as 
geotechnical  engineering  consultant  on  a  variety  of  projects. 

1956  -  1958  Knoerle,  Bender,  Stone  & 

Associates,  Inc. 

Soils  Engineer.   Supervised  and  coordinated  design  and  con- 
struction of  the  earth  structures  and  foundations  for  the 
initial  187-mile  Northern  Illinois  Toll  Highway  System. 


Education 

University  of  Illinois,  Urbana-Champaign,  IL  B.S.  1955 

Department  of  Civil  Engineering  M.S.  1956 

PhD.  1961 


Professional  Registration 
Massachusetts,  New  York,  Illinois 
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Professional  Societies 

American  Society  of  Civil  Engineers  (Fellow) 

Boston  Society  of  Civil  Engineers  Section,  ASCE  (President, 

1974-1975) 
International  Society  for  Soil  Mechanics  and  Foundation 
Engineering 

American  Society  for  Testing  and  Materials 
Transportation  Research  Board 
American  Consulting  Engineers  Council  (Fellow) 

(President,  Boston  Fellows  Group,  1980-1981) 

Honorary  Societies  and  Awards 

Sigma  Xi,  Chi  Epsilon,  Tau  Beta  Pi,  Sigma  Tau 
University  of  Illinois 

Foreign  Student  Scholarship,  1952-1954 

B.S.  Graduation  with  High  Honors 

University  Fellow,  1958-1959 
Fullbright  Research  Scholar  at  the  Norwegian  Geotechnical 

Institute  in  Oslo,  Norway,  1967-1968 
Royal  Norwegian  Council  for  Scientific  and  Industrial  Research, 

Postdoctorate  Fellow,  1968 
American  Society  of  Civil  Engineers  -  Norman  Medal,  1975 

Publications  and  Papers 

"An  Engineering  Study  of  Humic-Grey  Soils",  Ph.D.  Thesis, 
University  of  Illinois,  1961. 

"Investigation  of  Surficial  Soils  by  Field  Vane  Test,"  with  T. 
H.  Thornburn.   Symposium  on  Soil  Exploration.  ASTM,  STP  No.  351, 
pp.  44-52,  1964. 

"Creek  Tunnel  Site,  Colorado;  by  C.S.  Robinson  and  F.T.  Lee," 
Symposium  on  Soil  Exploration,  ASTM,  STP  No.  351,  p.  28,  1964. 

"Study  of  the  Reproducibility  of  Atterberg  Limits",  with  T.H. 
Thornburn.  Color  Air  Photos.  Soil  Properties  and  Tests,  HRB 
Highway  Research  Record  No.  63,  pp.  22-28,  Discussion  closure, 
p.  30,  1964. 
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Publications  and  Papers  (Continued) 

Statistically  Controlled  Engineering  Soil  Survey,  with  T.H. 
Thornburn,  University  of  Illinois  Civil  Engineering  Studies, 
Soil  Mechanics  Series  No.  9,  ICHRP  Series  No.  37,  14  pp. 
Abridgement  -  Geophysical  Methods  and  Statistical  Soil  Surveys 
in  Highway  Engineering.  HRB,  Highway  Research  Record  No.  81,  pp. 
58-60,  1965. 

Engineering  Index  Properties  of  Some  Surficial  Soils  in 
Illinois,  with  T.H..  Thornburn,  University  of  Illinois, 
Engineering  Experiment  Station  Bulletin  477,  pp.  Ill,  1965. 

"Discussion,  'Fundamental  Aspects  of  the  Atterberg  Limits'  by 
H.B.  Seed,  R.J.  Woodward,  Raymond  Lundgren",  with  N.O.  Schmidt 
and  T.H.  Thornburn,  ASCE,  Journal  of  the  Soil  Mechanics  and 
Foundations  Division,  Vol.  91,  No.  SM4 ,  pp.  217-223,  1965. 

"Soil  Strip  Maps",  with  T.H.  Thornburn,  American  Society  of 
Photogrammetry ,  Photogrammetric  Engineering  Vol.  XXXI,  No.  6, 
pp.  1030-1038,  November  1965. 

Engineering  Soil  Report.  Livingston  County.  Illinois,  with  T.H. 
Thornburn  and  R.K.  Morse,  University  of  Illinois,  Engineering 
Experiment  Station  Bulletin  482,  128  pp.,  1966. 

"Variability  of  Some  Selected  Laboratory  Soil  Tests",  with  M.R. 
Thompson,  Proceedings  National  Conference  on  Statistical  Quality 
Control  Methodology  in  Highway  and  Airfield  Construction. 
University  of  Virginia,  pp.  375-395,  1966. 

"A  Comparison  of  Clay  Contents  Determined  by  Hydrometer  and 
Pipette  Methods  Using  Reduced  Major  Axis  Analysis",  with  R.T. 
Odell,  W.C.  Etter  and  T.H.  Thornburn,  Soil  Science  Society  of 
America  Proceedings,  Vol.  30,  No.  6,  pp.  665-669,  1966. 

"A  Review  of  Engineering  Soil  Classification  Systems", 
Classification.  Safety  Factor.  Terrain  and  Bearing.  HRB,  Highway 
Research  Board  No.  156,  pp.  1-22,  1967. 

"Results  of  In-Situ  Large  Diameter  Horizontal  Shear  Tests  at 
Manglerud  III",  Norwegian  Geotechnical  Institute  Report  No.  F 
281.4,  1967. 
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Publications  and  Papers  (Continued) 

"A  Statistically  Controlled  Experiment  for  the  Evaluation  of 
Preassembled  Vibrating-Wire  Strain  Gauges",  Norwegian 
Geotechnical  Institute  Report  No.  F  336.  1968. 

"Results  of  In-Situ  Large  Diameter  45°  Upward  Shear  Tests  at 
Manglerud  III",  Norwegian  Geotechnical  Institute  Report  No. 
F281.6.  1968. 

Engineering  Soil  Report,  Will  County.  Illinois,  with  T.H. 
Thornburn  and  D.J.  Hagerty,  University  of  Illinois,  Engineering 
Experiment  Station  Bulletin  501,  195  pp.,  1970. 

"The  Use  of  Field  Observations  in  Precompression  of  Soft  Ground, 
Seminar  on  Field  Observations  in  Foundation  Design  and 
Construction,  Metropolitan  Section,  ASCE,  33  pp.,  1970. 

Engineering  Soil  Report,  DeWitt  County,  Illinois,  with  T.H. 
Thornburn  and  E.T.  Misaszek,  University  of  Illinois,  Engineering 
Experiment  Station  Bulletin  505,  103  pp.,  1970. 

"An  Instrumented  Tied-Back  Deep  Excavation",  with  J. P.  Dugan, 
Jr. ,  ASCE  Proceedings  of  the  Specialty  Conference  on  Performance 
of  Earth  and  Earth-Supported  Structures,  Vol.  1,  Part  2,  pp. 
1323-1340,  1972. 

"Predicted  and  Measured  Settlement  of  the  Colonnade  Building, 
The  First  Church  of  Christ  Scientist  in  Boston,  Massachusetts", 
with  H.P.  Aldrich,  Jr.  and  J. P.  Dugan,  Jr.,  Proceedings  BGS 
Conference  on  Settlement  of  Structures,  pp.  106-109,  1974. 

"Settlement  Behavior  of  Three  Steel  Storage  Tanks",  with  J. P. 
Dugan,  Jr.,  Proceedings  BGS  Conference  on  Settlement  of 
Structures,  pp.   110-115,  1974. 

"Finite  Difference  Analyses  for  Sand  Drain  Problems",  with  R.E. 
Olson,  and  D.E.  Daniel,  ASCE  Proceedings  of  the  Conference  on 
Analysis  and  Design  in  Geotechnical  Engineering.  Vol.  1,  pp. 
85-110,  1974. 

"Ground  Vibrations",  with  E.B.  Kinner  and  M.K.  Yegian,  Sound  and 
Vibration,  Vol.  8,  No.  10,  pp.  26-32,  October  1974. 
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Publications  and  Papers  (Continued) 

"BSCES  Plus  One",  Journal  of  the  Boston  Society  of  Civil 
Engineers  Section,  ASCE,  Vol.  62,  No.  2,  pp.  33-37,  1975. 

"Determining  Bedrock  Elevation  by  Acoustic  Sounding  Technique 
with  W.E.  Stimpson  and  G.S.  Brierley,  Rock  Engineering  for 
Foundations  and  Slopes.  ASCE,  Vol.  1,  pp.  1-12,  1976. 

Muck  Utilization  Planning,  with  D.G.  Gifford  and  J. P.  Dugan. 
U.S.  Department  of  Transportation,  Report  No.  UMTA-MA-06-002  5 
-77-11,  70  pp. .  1977. 

Muck  Utilization  in  the  Urban  Transportation  Tunneling  Process, 
with  D.G.  Gifford,  R.P.  Stulgis,  D.L.  Freed,  U.S.  Department  of 
Transportation,  Report  No.  UMTA-MA-06-0025-77-15 ,  384  pp.,  1977. 
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Michael  Sardlna 
Managing  Principal 

Mr.  Sardlna  1s  a  Landscape  Architect  with  well  developed 
experience  1n  a  multiple  of  projects  Including  urban 
development,  residential  planning.  Industrial  and  office 
parks,  recreational  facilities  and  educational 
Institutions. 

He  Joined  the  SWA  Group  In  1972.   His  responsibilities 
Include  project  design,  development,  and  sharing 
management  responsibility  for  the  Boston  office.   He  has 
been  principal  designer  for  such  projects  as  Alameda 
Marina  Village,  Alameda,  California;  Sealand  Corporate 
Headquarters,  Madison,  New  Jersey;  University  Place, 
Cambridge,  Massachusetts;  Hyatt  Regency  Hotel,  Princeton, 
New  Jersey;  General  Electric  Headquarters  Guest 
Facilities,  Fairfield,  Connecticut;  Presbyterian 
Hospital,  New  York,  New  York;  and  Deerfield  Academy, 
Deerfield,  MA.   He  has  been  responsible  for  design 
development  and/or  construction  documents  for  projects 
such  as  Burnett  Park  in  Fort  Worth,  Texas;  Annie's  Park 
In  Rosslyn,  Virginia;  Cambridge  Center  Rooftop  Park, 
Cambridge,  Massachusetts;  1300  New  York  Avenue, 
Washington,  D.C.;  Fleming  Beach  Hotel  in  Kapalua,  Hawaii; 
Oakland  City  Center,  Oakland,  California  and  Moscone 
Convention  Center,  San  Francisco,  California;  and  Charles 
Square,  Cambridge,  MA.   He  has  also  done  planning  work  on 
mixed  use  projects  such  as  the  Village  of  Woodbridge  in 
Newport  Beach,  California;  Alameda  Marina  Village, 
Alameda,  California;  Nemocolin  Woodlands,  Uniontown, 
Pennsylvania;  Conway  Farms,  Lake  Forest,  Illinois;  Pier 
4,  Boston,  Massachusetts;  Weston,  Cary,  North  Carolina; 
and  Paragon  Henrico  County,  Richmond,  Virginia. 


Education  Master  of  Landscape 

Architecture,  1972, 
University  of  Michigan 

Bachelor  of  Landscape 
Architecture,  1968 
Michigan  State  University 
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